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THE FO 2 contain,” 4 r _— 
by the title; an Outline of the, Author's Lectures 
on Chemiſtry, They were printed" at tl re- 
| feated requeſt of bis auditors, - -who Wiſhed" to 
| have à text book which might contain: the moſt 
Ariling fact. | This text book was intended:to 
be confined to | thoſe be attended bis leftures, 
but it having been fuggefled by. fene fu, 
Whoſe judgment and advice he reſpetFs, that furh 
a work might'be uſeful in refreſhing the memories 7 
of others, he has ventured to make it mare pub 
lic. "He hopes. however, that as this-is a mere 
rude ftetch of what is delivered in the kefures, 
if 'bis readers ſhould not agree with him in ſome. 
opinions which may appear t0 be new, they will 
not cenſure him, till they have had an opportu- 


nity of hearing his defence of thoſe opinions. 
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pure animal heat, 
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is ERRATA, 
Page 60, line 3, after caloric inſert a comma, 
109, 14, for rochelle ſalt, read ſoluble tartkr. 
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CHE TRY may be juſtly regarded as one of 
the' moſt” fublime and impottant of the ſciences, 
embracing in its' objec the hole ef natural phe- 
nomena; there being few changes, coi 
ſpeaking,” that ure not attended with ſome effects 
which come under the conſideration of this ſcience. 


{\Sotis chemin hie defined this ſcience riega- 
andy! by affirming that every effect which is not 
——— chemical, and in purſuing 
this view of the ſubject, we may ſay; that chemiſtry 
5 & ſcience'teaches, the methods of eſtimating and 
accounting for the changes produced in bodies, by 
motions of their parts _ each other, which 
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are too minute to affe& the ſenſes individually; and 
as an art, we ſhould ſay that it conſiſts in the ap- 
plication of bodies to each other, the beſt calculated 
SR by, Iro 8 


Macquer ſays, that chemiſtry i is a Slab whoſe 
object is to inveſtigate the properties of bodies by 
analyſis, and ſyntheſis ; and_Fourcroy defines it to 
be a ſcience which gives us a knowledge of the 
intimate and reciprocal action of all bodies on each 


It would take up too much time to point out 
all the advantages which ſociety derives from che- 
miſtry, it will only be neceflary to point out a few 
of the moſt remarkable, with a view of exciting 
attention, and ſhowing that it is not a ſcience 
merely calculated to 8 e afford 


entertainment, Nel dn n 


Among the arts depending upon chemiſtry, 
may be enumerated the making of bricks and tiles, 


porcelain, and in ſhort, all ſorts of earthenware; 
che making of glaſs ; the arts of extracting, melting, 
and purifying metals, and uniting them with each 
other; the formation of vinous liquors by fermen- 
ration ; the diſtillation of ſpirits; the making of 
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vinegar, all depend upon chemiſtry. The art of 
cookery is likewiſe indebted to this ſcience, as well 
as the arts of tanning, currying, and the manufac- 
amn ee e a Ot r 
i To as; eee. * 
this ſcience is abſolutely neceſſary, to underſtand 
may undergo, and that he may, when neceſſary, 
prevent or correct them; and that he may know 
the combinations and decompoſitions which take 
Numerous miſtakes have ariſen from a want of 
knowledge of chemical combination and decompo- 
penal RB ee RN 


ee ao eh eee ee 
to the apothecary, as it enables him to preſcribe 
with prudence and ſucceſs, and go apply with ad- 
vantage thoſe powerful remedies, which the practi- 
tioner, ignorant of chemiſtry, adminiſters with a ti- 
mid and” uncertain hand. The arts of dying, bleach- 
nnd by means of this ſcience, ſome of them have been 
lately wonderfully improved. From what has been 
ſaid ir muſt be evident that chemiſtry is the corner 
ſtone of the arts ; and the ſcience of agriculture is 
Mit ; much 
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has generally been n 
| knawnhow-to mix different kinds of earth and tna 
nure, ſo as to furniſh\ thi: proper .nouriſhment to 
plants in due quantity. The prevention and cure 
65 dhe diſeaſes of vegetables, and the method of 
chieſſy om Knowledge of chemiſtr 110! 1H ws 
sg Weil in of e: bug gb war 
The working of mines, and indeed the whole 
W upon chemiſtry ; this ſci- 
their en render —— fubleevient to the 
. life. — * =” 
| The Bf Taree of 3 are not howerit 
confined to the agriculturiſt, the natural philoſo- 
pher, the mineralogiſt, the phyſician, or the artiſt— 
its phenomena are intereſting to all claſſes uf people, 
and its applications are ſo numerous, that there are 
few circumſtances which occur in life, in which we 
do not derive pleaſure and advantage from the 
b of its ee | 

— } Har 
G " io out no gue way the aui 
lity of chemiſtry, I ſhall proceed to 1 a very ſhort 
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Il The origin of chemiſtry is involved id che fue | 
obſcurity as that of the arts and ſciences iti genen. 
What Moſes r | 
__ Tnoullurgic® chem by 
tat patriarch! — on 0 he tht 
— —e — 
name ef Vulcan? Fer many | 
we Have 16 certain nc of the ſtate bf aul 
try: the eftemcal kill e ee 
9979 — 
Proof 'of” the flouriſhitly 
„ in whole —— 
ble how 


rr dec 

faid to be well verſe. ſeerhs mot proba 
ever, that Moſes did hot diſſolve the calf,” but 
ground it coder ad fenden ein wet 


But Whatever — PHI tum- 
ſtance, it is certainly among the möre ancdent Tpyp- | 

tians chat we bught to place the origin of this fei- 
_ ence.” The firſt of this nuriot mentioned 45 K elle. 
miſt, was Rthotis, ſurnamed Hermes, dr Mctcti. 
rius, who wus a king of "Thebes þ the hexr Ling of 
Egypt who was a chethiſt was Siphons, 'Who-lived 
800 years after Rthotis, and about 1960 before 
Chriſt; he was ſurnamed by the Greeks, Hermes, 
or Mercurius Triſmagiſtus. Democritus of Abdera, 
who lived"dbout 300 years defore Chriſt, "travelled 


into 


$ . % AOL 
into Egypt, and obtained a knowledge of their 
chemiſtry, . -, ig) fg enn n bo mmf 2s ie e 
SAY: 1667 29:40" in io: mats DA bn tf Yu 
Ae de lee of frog, dig whic 
8 —— In the 
ninth century, Gebber wrote three works on che- 
miſtry, in which ſome uſeful facts are to be found; 
in the tenth century lived Rhaſis, phyſician to the 
boſpital of Bagdat; who, firſt applied chemiſtry to 
medicine. In che eleventh century appeared Avi- 
cenna, a chemical phyfician like Rhaſis, and a man 
of great knowledge and abilities, which elevated 
e 
Amen 


ate cans; alchemy, the art of 
making gold had been known for a long time; but 
this notion was carried to its height between the 
eleventh and ſixteenth centuries; when a great part 
of Europe was filled with ſearchers for the philo- 
ſopher's-ſtone,, Among thoſe ſingular men, were 
particularly diſtinguiſhed Albertus Magnus, Roger 
Bacon, Arnaud de Villeneuve, ayes _ 
122 5 ä 


die th ackemifts were comply fe 
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find a great number of perſons fired by the enthu- 
fiaſm of a gaſconading chemiſt, called Paracelſus, 
who pretended to have diſcovered an univerſal re- 
medy ;' ſeveral of his followers who advanced the 
ſcience conſiderably, were by no means cured of 
the madneſs which he had communicated ;' among 
whom, we my — . ar and 
Doane mT ou 
MA SOR e eee, LE IS 
ne een hend ue ep undd of 
unconnected facts but towards the middle of the 
ſeventeenth: century, Barner, phyfician to the king 
of Poland, publiſhed a methodical arrangement of 
the facts then known; his work is valuable, as 
being the firſt that places chemiſtry among the 
ſciences. Bohine afterwards wrote a philoſophical 
treatiſe on / chemiſtry, which was eſteemed as an 
elementary work ; but Becher went much farther 
than any of them; he collected all the chemical 
with furprifing clearneſs all the phenomena then 
known. He was followed by the celebrated Stahl, 
who undertook to elucidate the doctrines of Becher, 
and in accounting for many chemical phenomena, 
he pretended to demonſtrate the preſence of a prin- 
ciple 
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his theory was followed till lately by all chemiſts... 


Fi bee Jhimada gaibano dag = to, mil 


- Boerhgave:. cultivated. (chemiſtry, and enriched. 


iich mag valuable. diſcdverien, and ihe cole- 


brated: Macquer, contributed the chaſt of any to the 
advancernent of this ſcience. el bid cloabam od; 
Ban Aavedil.. cut: 3: hong: vic gw nor 
Stahl, entirely occupied in attempting dw 
monſtrate the preſence of phlogiſton, overlooked 


the influence of air, on moſt, of the phenomena 


Lavoiſier aſterwards proved, by a variety of experi- 
ments, that eee 

bodies during their calcination and burtüng, und 
and gave [riſe to a ſet of chemiſts who began to 
doubt the exiſtence of phlogiſton, and who attri- 
buted to the abſorption or diſengagement of pure | 
air, all che effects which Stahl thought were owing 
to the diſengagement or abſorption of phlegiſton. 
This doctrine poſſeſſes many advantages over that 
of Stahl, as it does not involve the ſuppoſitĩon of a 
ſubſtance whoſe exiſtence cannot be proved; and 


| it accounts for almoſt all the phenomena in an eaſy 


br pas eee 
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Tas prices of mater are endowed wh » rec "I. 
ticles of different kinds: the firſtiscalled affinity of 
aggregation, or attraction of coheſion ; the latter, 
attraction of comipolition;! ot) deRHiWe'atidathSn 
The attraction of coheſion has very little effect whit 
bodies are diſtant, but when they are brought into 
contact, they unite firmly together. This kind of 


attraction modifies the apparent, or phyſical proper- | 
ties of bodies, without influencing in a ſenſible 


manner their chemical properties. The attraction 
of coheſion is ſtronger the nearer the particles of a 
body come in contact, and every thing which tends 
to ſeparate theſe particles, weakens or oppoſes this 


attractive 


ecrunx n. 

atrraetive force; this effect is produced by beat; 
which entering, or combining with bodies, dimi- 
niſhes the force of attraction. According to the 
degree with which this force is counteracted by heat, 


" : bodies appear in different forms; which may in ge- 


neral be reduced to the following: the hard, or ſo- 
lid aggregate, the ſoft aggregate, the fluid, and the 
acriform aggregate. Theſe different forms are only 
different degrees of the ſame attraction, and many 
wt nano, purges 7 
Me hw & 0 tf IT 
2 Beſides this tes onifling bene pants 
of the ſame kind, bodies of different natures exert 
upon each other an attraction more or lefs ſtrong; 
and it 4s by r I INES __ —— 
W r en 


| e unnd dh Gubin 
ton an un by th following lam. i 
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1 C 
or more bodies, is inverſely, as the attraction of 
coheſion. 


. Ul. When 
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LECTURE 1 a: 


. — bodies unins,gogrther, 
in oonſequence of the. attraction of .compotition, 
their-temperanare hecomes changed. 
13 (raitzo' tons hie mia sidn on Sved the 

1 1V:The compound; which jreſules from, the 
combination of two bodies, has properties perfectly 

different from thoſe of its conſtituent parts. 2 


ams weck daem Ficus nad end 11 


Vi. Every body has different degrees of attrac- 


tion, n for e e bag 

it unten, & „ l of vary bas rein 

441 3 67 0 LF allso 
The affinity of compoſition has f 


— its effects, and bas been e 


three claſſes : S double . 


When two principles united together, are fe 
parated by means of a third, this is ſaid to be 
performed by ſimple affinity, or ſingle dleftive 
attraction. 


ond 


er 


It often happens however, that when a body is 
compounded of two others, this combination can- 
not be deſtroyed either by a third, or a fourth body, 
but if both theſe bodies are mixed with the com- 


— — — roi 


Tue caſe of interifiedidte air is,>whewtwo bodies 
an haye no ſenſible affinity with each other, are 


1 fübſtahtt Whith” HIP an ultractibh for 


both. 3q £3115qo01q;a86 anibod owt Jomnoitroidaion 

| a] Yun 2:46 od; mot 1a975Rib 
| It has been a ſubje& much diſputed among 
cherallts, whether the attfiftion"6f EseHOf and 
eoinbination,” be tlie Time force that Newton de- 
nominated gravity. The facts of which We are 
poſſeſſed, will not however enable us to decide the 
queſtion ; bir e h bönttüde, that If chene! 
affinity and 2 be one und 
A as force, the difference which éxiſts in the 
phenomena produced by them, ſhews that it is 
modified by Particular circumſtances : of this we 
ſhall be convinced, ve compare what we know 
of Newton' 5 attrackion of gravitation, with the 
facts of which we are poſſeſſed concerning chemical 
wilky. TOOL 


Abe firſt rakes place between large inafſes, and 
is ; proportioned to the quantity of matter; the latter 
exiſts only between the ſmall, and intimate com- 


ponent particles of bodies, and does not take place 
at 


nz 
at all between bodies of conſiderable fize. The 
attraction of gravitation takes place at all diſtances; 
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HEAT, in a philoſophical ſenſe, denotes the cauſe 
of the power which bodies poſſeſs of exciting the 
ſenſations of heat, or coldneſs, though theſe terms are 
not always ſufficiently accurate, owing to our uſing a 
variable ſtandard of compariſon : for in this inſtance 
our ſenſations are not to be truſted, becauſe the 
ſame body may appear hot to one perſon, and cold 
to another, or even hot and cold to the fame per- 
ſon. Hence it is neceſſary, in order to avoid error, 
that the ſenſe of the words made uſe of ſhould. be 
accurately defined, and that ſome fixed ſtandard of 
compariſon be made uſe of inſtead of the human 
body. ; 
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1 Two opinions have long divided the ſcientific 
world reſpecting the nature of heat: the one is, 

that it conſiſts of a peculiar motion, or vibration of 
| the 


n u. 15 
dhe parts of bodies, the other ſuppaſes that heat is a 


ſubſtance, or fluid, whoſe greater or leſs. quantity 
produces a higher or lower temperature; the latter 


apinign ſeems, better ſupported by facts, but this 


enquiry will be neither uſeful, or neceſſary in the 


firſt ſteps of our inveſtigation, for ſince effects are 


always proportioned to their cauſes, we may ſpeak 


of the quantities of heat in bodies, without de- 


| de ee quantities of 


„ r 


cauſes the ſenſation of beat in our bodies has been 
called caloric by the reformers. of the chemical no- 


menclature, which is perhaps the . moſt unexcepti- | 


onable term that could have been choſen, ſince it ac- 


cords with every opinion reſpecting the cauſe of heat. 


Setting aſide therefore all enquiries concerning the 

cauſe of heat, we ſhall here confine ourſelves to its 

_ effects, or phenomena; and ſhall firſt conſider the 

moſt general of them, e e e bee 
ſimpler kinds of bodies. | 


ot « 


The firſt, and moſt obvious, feſt which bear 


produces on bodies, is expanſion; expetience has 


body, we encreaſe ita bulk; this is a very general 
rule, 
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rule, the exceptions are few, and wil be noticed- 
afterwards the only difference is in che degree; ot 


8 expanſion produced by equal additions 
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of heät, in which there ate ſcutcely two bodies 
that agree together In general denſt bodies er 
pand leſb than rare ones, but though” ti muy be 
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time pieces is rendered erroneous ; but the ingenu- 


ity of the artiſt has diſcovered a method of obvĩ- 


| ating this, by employing the greater expanſion of 
one metal,” to couritera&t that of another; this 18 
effected in what is called a gridiron pendulum: up- 


on the ſame principle has been Wer ny > man 
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Bodies which abe ch ee 
lt, crack: or break, if ſuddenly heated;'or-cool-" | 


ed: this depends upon the expanſive power of hear, 
that ſtretches the ſurface to which ie is applied, while 


the other parts not being equally heated, do not ex- 
pand equally, and are of courſe torn afunder ; hence, 
veſſels which are to ſtand ſudden heat, ought to be 
very thin; This effect n 
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freezing point, inſtead of contracting on the fur- 
ther application of cold, expands with prodigious 
force ; and this circumſtance enables us to explain 
ſeveral curious facts. The teaſon of this expanſion 
has not been properly explained, but may perhaps 
depend, as Dr. Black ſuppoſes, on ſome polarity in 
the attraction, which diſpoſes the particles of the 
water to unite into a ſolid, and which at the ſame 
time diſpoſes them to run into certain lines and 
figures; inſtead of uniting fimply together; in con- 
— — waere the 
maſs, cnuſing it to oceupyymore em. 
E vines off bs ine e ee en Tap 
Another exception to this . occurs 
in che caſe of caſt- iron, which ſwells, or expands 


conſiderably in the act of becoming ſolid; and this 
is the reaſon why . 
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: There i is one Reis ee the 
hiſtory of heat, namely, that it never adds in the 
been made, but they are by no means deciſive. 
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| + We ought:to-have/this effect which heat pol 
| fefſes of expanding bodies in view, when we conſi- 
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| Some bodies condu@ heat much more quickly 


| than; [others Wa en ae. conduct heat 


earthenware; and on this account hot liquors grow 
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dete e nden pes dy rare 


int ſpungy ſubſtances, ſuch as cork, feathers, ot 


wool'; which keep the body warm, by preventing 


its heat from' eſcaping, and not by any warrnth 


which they themſelves poſſeſs: in the ſume man- 
ner, ſnow protects the ſurface of the earth from 
A e ag 
tion. 5 NA FN 1% 2. * 
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pad oninate bodies, of difletent 
© temperatures, be brought together, in a place where 
there 15 no poſitive cauſe of heat, the heat will flow 
, TAY bodies to the: colder, till there be 
ium. But this is by no means the cafe 
1 matter; for, whatever be 
the degree of heat peculiar to individual animals, 


hey preſerve it nearly unchanged in every.tempe- 
rature ; 


ons in their heat; which leaves us no room to 

doubt, . —— power of ge- "of 
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BEFORE ve proceed farther reſpecting heat, it will 
be neceſſary to ſay ſomething concerning thermo- 
meters; which are very uſeful inſtruments, and which 
have greatly enabled us to enlarge, and correct our 
ideas reſpecting heat. The invention of the ther- 


mometer is involved in obſcurity, but Sanctorio 
ſeems to have the beſt claim to it: he appears to 


have been the firſt who noticed the expanſive pow- 
er of heat; and obſerving it in the caſe of air, 
thought of -employing it to aſcertain the different 
Io degrees of heat. Sanctorio's aerial thermometer, af- 
; terwards improved by Mr. Boyle, was remarkably 
ſenſible ; but, as it was liable to be affected by va- 


riations in the weight of the atmoſphere, as well as 
of its heat, it could not be depended on. The object 
therefore, was to conſtruct thermometers with ſome 
other fluid than air, which would not need to have 


any 
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wine, tinged of a red colour, was firſt uſed for this 


purpoſe, and is, even ſtill preferred by ſome ; though 

mercury is now generally uſed, and is undoubtedly 
the moſt. proper fluid for the purpoſe. The only 

difficulty which remained, was to graduate them in 
ſuch a manner, that all thermometers might exactly 
correſpond with each other, which at firſt fight was 
by no means obvious. The firſt attempts were 
very rude, and imperfe& ; neither was the method. 


| _ propoſed by Mr. Boyle much to be truſted to; as, 


it depended on the meaſurement of the capacity of | 
the ball, and bore of the tube, by mechanical means, 
Ne eee eee 

eee eee . | 
R 
ture, or, that when they paſs from a. ſolid, to a 
fluid ſtate, and the contrary, they always reduce the 
fluid in the thermometer to the ſame degree of ex- 
panſion, ſo that, by obtaining two, or more, ſach 
fixed points, thermometers. may be. graduated fo as 
to correſpond exactly with each other. It is like- 
wiſe found, that the dilatations and oontractions of 
mercurial thermometers, are very nearly proporti- 
onate to the quantities of heat communicated to, 
or ſubtracted from them, which is a very fatisfac- 
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22 LECTURE Iv. | 
tory diſcovery, and Which was aſcertained by pro- 
ducing three different temperatures independent of 
a , and which were intended to ſerve 
4 erk vgos it, and ew Whether it pointed 
ook. ee Df 
WOT 


1 
Thee Writer! are agar liable to 
ſome imperfe&tions : the firſt is, that they are inca- 
pable of meaſuring great degrees of heat ; becauſe 
the fluid which they contain, when heated above a 
certain degfee, is converted dee ths, y 


Mr. bee hai laniobut bent ts 
genious method of meaſuring any degrees of heat, 
however intenſe, by means of ſmall pieces of clay, 
which contrary to the general rule before mention- 
ed, contract in proportion to the degree of heat to 
\- e peed 15 


r 
are ſubject, is, that we cannot by means of them 
aſcertaifi the degree of heat or cold that happens in 
our abſence. This is obviated in a great meaſure 
by Mr. Sixe's ingenious thermometer, the indices 
of which point to the greateſt degrees of heat or 

2 5 cold 


LECTURE IV, 23 
A char une daring ang hep of Game thee 
the obſerver may be abſent. This thermometer, 
though very ingeniouſly contrived, is too compli- 


cated for ule, and not portable; but a 
much more fimple one on the ſame principle might 


_ be eaſily contrived. 


There are a variety of ſales adapted to ther- 
mometers, different ones being uſed in different 
countries; which is a circumſtance attended with no 
ſmall inconvenience in comparing obſervations that 
have been made with various thermometers 3 ; and 
it is much to be wiſhed that a general or. ſtandard 
ſcale were adopted. The ſcale uſed in this country 
is that of Farenheit, whey is pron — 
in che lecture. 
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HEAT enters with equal celerity into different 
kinds of bodies, but they are not all equally eaſily 
ſaturated with it, or in other words, PING 
capacities for receiving it. 


. 


| The celerity with which heat paſſes from hotter 
bodies to colder, is, ceteris paribus, in proportion to 
their difference of temperature; and alſo to the ex- 
tent of contact. Hence the exceſſive ſlowneſs with 
which heat is communicated from one part to ano- 
ther in bodies that are more ſpungy and light, while 


it readily paſſes through thoſe that are denſe and 
heavy. It is on this account that light ſpungy ſub- 
ſtances, ſuch as feathers and wool, keep us warm 
in cold weather, as was obſerved before. From 
this likewiſe we ſee the reaſon why ſnow, when it 
lies pretty thick upon the ſurface of the earth, pre- 


vents - 


vents its being cooled nch nnn freezing 
point, and thus preſerves the roots of vegetables 
2— ms no de- 
2 N Nr wet. ber 


N 
hear, and have reaſon to be perſuaded, that when- 
ever we meet with fluidity, it is always an effect, or 
' conlequence of heat: even thoſe bodies which ap- 
pear generally in a fluid ſtate, and which ſtate 
might ſeem to be natural to them, derive their flu · 
idity from the quantity of heat which they contain. 
Heat may therefore be conſidered as the cauſe of 


fluidity in all bodies whatever; but as there is a 


great diverſity with regard to the quantity of heat 
neceſſary to produce this effect, it would appear that 
nn chat affect their 
diſpoſition to fluidity. 


We may however conſider all-fluid bodies, as 


ſolids melted by heat, but whoſe congealing point 
is lower than the natural temperature of the at- 


Some philoſophers have found great difficulty 
in admitting this general propoſition; and have 
. water an exception, They have ſuppoſed 

fluidity 


LEOTURE v. 5 


fluidity to be an eſſential quality of water, depend · 
ing upon the ſpherical figure of its particles, and 
chat its freezing depends upon the introduction of 
| bodies ; of this opinion was profeſſor 
Muſchenbrook, who Has given number of argu- 
ments in favour of this fuppolition, OE TORR: | 
Fr reopen gre; 


AA Coat, dar Ui ie 
paſſing from a folid to a fluid ſtate, receive no 
more heat than what is indicated by the thermo- 
meter, and that the extrication of this /eyfible heat, 
is ſufficient to reduce them again to a ſtate of ſoli- 
dity; but the exceſſive ſlowneſs with which ice melts, 
when ſurrounded by an atmoſphere, many degrees 
above froſt, and which muſt therefore be conſtantly 
communicating heat to it; as well as ſome curious 
phenomena attending the freezing of water, ſhew 
that the heat muſt be received in ſome different 
manner. © a 


According to Dr. Black, the fluidity of bodies 
does not depend ſo immediately upon the ſenſible 
heat which they contain, as upon a certain quantity 
of latent heat, which is combined with, or hes con- 
cealed in the maſs, ſo as not to appear to the ſenſe, 
or affe& the thermometer ; but which is ready to 
break 


— 


IorUNE V 2a 
e ee eee eee 
moving heat. A certain quantity of ſenſible heat 
he fuppoſes neceſſary to fluidity, but the immedt- 
ate and indiſpenſable cauſe 1s, the entrance of a cer- 
rain quantity of heat which becomes chemically 
combined with the body, and which continues in 
this condition, without ſuffering any increaſe or di- 
minution, while the body continues fluid, but when 
it paſſes to the ſolid ſtate, this heat becomes diſen- 
gaged, and enters into the ſurrounding bodies, aug- 
menting their temperature. A fluid may hence 
be conſidered as a body combined with caloric. — 
The ſolid form is therefore the natural ſtate of wa- 
ter; in a fluid ſtate, it is a combination of ice and 
and caloric. The quantity of heat which enters 
mining 9 2, 
ame ene doe hoon oy | 


Dr. e eee e 
made, ſuppoſes the heat neceſſary to melt ice, with- 
out augmenting its temperature, to be 147 but 
ſome other philoſophers, who have conſidered the 
ſubject more accurately, have found that ice cannot 
become water, unleſs it receive 130 of heat. This 
ingenious theory enables us to explain many pheno- 
mena relating to moons cold, which cannot 

otherwiſe 
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Jo form a more exact idea of the converſion of 
fluids into elaſtic vapours, ſuppoſe a ſingle drop of 
water put into a copper or braſs globe, capable of 
holding ſome gallons, and the globe perfectly ex- 
hauſted of its air; if we apply heat to it, and had 
an opportunity of ſeeing what happens within, we 
ſhould find that the water would ſuddenly diſappear, 
and aſſume the form of a tranſparent vapour, which 
would immediately fill the whole cavity of the globe 
in an equable manner; and if the heat be further 
increaſed, the elaſticity, expanſion, or force of the 
vapour, will be increaled to Wt LOH as to 
burkt the globe. 


In general, 2 
into vapour, depends upon its being heated above 
certain degree; and this vapour immediately col- 


lapſes, 
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| ke, as ſoon ate heats diminihed below tha 


ee is much cher d than that l 
to convert them into 4 ſtats of fluidity; and every 
body has a particular degree of heat at which it aſ- 


ſumes the form of vapour, in the ſame manner as 


each requires a peculiar degree of heat to reduce 
it to fluidity. It is not found however, that thoſe 


bodies which ſooneſt aſſume the form of a fluid, 
require the loweſt degrees of heat to convert them 
into vapour; for though this may be.regarded-as a 

kind of general rule, there 35 _— ——_— 


to it. "tb as AE: VE; : N 20 N 208 
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vapour, are called volatile, and thoſe which ne 
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particular body into vapour, is in general nearly 


the ſame, yet it is not ſo ſteady as the melting 


point; for we find, that when preſſure is applied to 


the ſurfaces of bodies, it retards very much their 
converſion into vapour, and enables them to bear a 


much greater heat before they boil. In Papin's 
| N „ Digeſter, 
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Digeſter, water will bear to be heated nearly ned 
e eee tie 
* 36088; nee 15 fe ts 100 

Dita anche Ate 
dies ate found: to receive more heat than they other- 
wiſe would do, and when we conſider that this 
preſſure is fiſteen pounds upon every ſquare inch, 
we ſhall not be ſurpriaed that it ſhould enable wa- 
ter to bear 1209. more heat before it boils, than is 
cquired to make i bel in mace. war ik 
22d 0 mnedD tg 3: + * PH eln 

e len e make benmmefioagtel 
nen ag water, as ſoon as it becomes heated to 
a certain degree, it is affected with that agitation 
which we call boiling, which is occaſioned by the 
ſmall bubbles of vapour formed at the bottom of 
the veſſel, where the heat enters moſt plentifully ; 
this vapour being much lighter than the water, rifes 
rapidly through it, and is merge, IEG: 
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converſion of a body into vapour does not depend 


ſo immediately upon the quantity of exfible heat, as 


upon a quaritity of heat which becomes abſorbed, 


or latent, in ſuch a manner as not to be evident to 


the ſenſe of touch, or to the thermometer; but 


which is ready to break out, when nn 
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Thin opinion is confirmed bye obſerva- 
tions, particularly by the great quantity of heat 
not appear in the vapour, but which is given out 
r it enen rere 
neee wee ; 
3 N eee it id ” wo 
an are chef eee which ſhow the 
change of ſenſible into latent heat, during the con- 


verſion of bodies from their ordinary ſtate into that, 


of vapour. If the bulb of a thermometer be moiſ- 
rened with ether, the mercury will fink in the tube 
on the evaporation of the ether; and if the preſſure 
of the air be removed from the ſurface of the ether, 


it will evaporate ſo quickly as to produce à very 


great degree of cold, if a tube be filled with 

water, and immerſed in the ether, the water will 

n be frozen by the evaporation of the ether, 
Sy | 
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| A very great degree of cold may-be produced 
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nous proportions. | The cold produced in this way 
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THOUGH it is evident from what has been ſaid, 
that the different forms under which bodies appear, 
depend upon their latent heat, or caloric which is 
combined with them; yet their permanency, or 
continuance in any form, depends on their quantity 
of ſenſible heat. Water is ſolid in all degrees be- 
low 32%. of Fahrenheit's ſcale, it then is diſpoſed to 
combine with caloric, and become a fluid; it re- 


tains its fluidity under the ordinary preſſure of the 


atmoſphere, till its ſenſible heat is augmented to 

12%. It is then diſpoſed to abſorb a much larger 
portion of caloric, and is converted into a gas, or 
elaſtic vapour, in which ſtate it would always con- 
tinue, UE e TON was above 
213; 


Ether boils, or is converted into an * fluid, 
when 


12 


| when heated up 101060 and if we.could} keeprit: 


Lernen. 


farm of an elaſtic ſli du... 
ent 11 A o 01049000165 0r ahart migert i 
All gaſes, - on: elaftic-fluids,. therefore, depend. 
upon the combination of particular ſubſtances with 
caloric; and thoſe Which we call penmanently * 
elaſtic, are only ſo, becauſe we cannot ſo far teduce- 
their temperature, as to diſpoſe them to part with 
their latent heat, otherwiſe they would undoubted- 
. or ſolid. arts n Serono l 1 
y 4 SCARE * 
Though the. 2 point. of moſt bodies is 
bigher diem abet in moge hang fur theit uidity; this 
is not the caſe with ragard to all; for there are ſome 
ſoli& bodies:which begin go be converted into va- 
pour by a ſmaller degiee of heat than is neceſſary to 
2 Annen 11501. 1643 G3-4 534; YO 


Joon Dod wit ke meager da, 

"From. aberrations on the manner in which va- 
pour is produced from-different bodies, we can un- 
E eva- 

gard co enporn, we may la dow — following 


e . | 
8M} if — into an eva- 


lion's porable 


vill begin to ti 
 actuired the temperature of dh ſurrounding air. 
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pordble' flujd; and immediately taken out again, the 
mercury will deſcend ſeveral degrees while the bulb- 
is drying; but as ſoon as the nid is evaporated; it! 
and continue to do ſo, till it has 
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php. 2. The cold produced is greater in proportion 


poration. has been but lately obſerved-by chemiſts, 
yet it has been long employed-by thoſe who knew: 


| * O 
* 
* 
% 
- 


as the fluid is.nore/ovaporable; OUS n ine 
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3. If the evaporation: be accelerated by any 


| means, excping het, the cad will be propor 
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nothing of the operation. In hot climates they/ 
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the air over a wood or foreſt is cooled by evapo- 
| | formed 


| perſpiration be leflened, what ſhouldevaporate; heats 


cru 47 
formed by vegetable bodies, d more eſſectuai in 
cooling us, chan the ſhader ef oe and buildings. | 
Gr eee e Roe SH on 
©» When-the human body is heated,” the vapour 


the body to an improper degree. Hence the utility 
of remedies which promote perſpiration, and the uſe 
of ether hen applied to the temples . different 
= er e np m. WPI Be gone 
Fe it e cool 
— ane is | the producten 4. 
vapour from bodies, diſtinet from Shar claſde n. 
boiling point; — Handy ned: inpperond- 
tibly, without the leaſt agitation; it is evident there- 
fore that it muſt proceed from the ſurface, and is 
zs increaſed; but if the air, loaded with this vapour, 
be allowed to ſtagnate upon the ſurſaces of the bo- 
dies from which it has been produced, the fluid 
will not evaporate by any means ſo ſaſt as it did be- 
fore. Hence in calm weather, water evaporates 
Ig: . e ee 


Thi abstand hi adi ooh it does 
not appear to poſeſs any elaſticity, depends however 
| upon 


upon hear; and when x/confderable dans of 2 
| niſhed, per wit ba — and form a 
miſt or dem j or I thb cold be great, a hoar froſt. 
air io Neft t een AG ne, 
Alt. is this evaporation which is going on from 


Which produces the vapour, that at a certain height 
is condenſed by cold into miſt, and compoſes clouds, 
which are ſuſpended at different heights in the at- 
moſphere; which are carried about by the air, and 
are liable to become electric, and in conſequence of 
this produce the phenomena of thunder and light- 
ning: theſe clouds being farther condenſed, fall in 
drops of rain, neee 17, ne from 
ee x nd Mit! y 


O een the importance of 1 
een in many of the grandeſt operations in 
nature, various attempts have been made to explain 
its cauſe, particularly by Derham, De Saguliers, 
and others; none of which are however ſatisfacto- 
ry. One of the 1 theories is that 
given by Dr. Hamilton. He ſuppoſes that ſpon- 
taneous evaporation, which takes place in low de- 
grees of heat, depends on the attraction between 


ter 


E 
— er rms | Thinkinnty 
s ſupported by a number of circumſtances; in which 
it ſeems to agree remarkably with the diſſolution or 
combination of ſalts or metals with fluids, and to 
account very well for the phenomena; but there is 
an inſurmountable objection to it; via. that this 
evapotation goes on in vaccuo, even more rapidly 
chan in the open air; which it could not db if it 
diepended on the ſolution of the watet᷑ in the ar. 
Fe eee e 53G Grp eee nee e ee 4 
A variety of circyinſtances, and. particularly the 
ſhew, that this, as well as the formation of other 
vapours, eee ERS into 
a latent ſtate 2403 En- lib eee 1 

4 208. mud nat itt, 

When heat is accumulated in bodies to ſuch a 

| degree that they emit light, they are ſaid to be 
ipnited. There ſeems a curious connexion between 
light and heat; when « body is heated intenſely, 
it always becomes luminous, and the light of the 
ſun, hen concentrated, is capable of producing a 
moſt intenſe heat in opaque” bodies. But though 
there would ſeem this firit connexion between 
them, it ſeems probable that the light of the ſun 
does not contain any heat. The rays of the ſun, 
in 


4 
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in cheir moſt concentrated ſtate, produce no heat 
han they fall upon cranſpatent bodies. If the raya 
of due ſun, communicated hong co the | earth, chis 
planet would be gradually heated to an intenſe de- 
gree, as there does not {rem any way in which the 
heat can be conveyed from it to other bodies. It 
appears much more conſonant to the phenomena, to 
dies, become attracted by, and combined with 
them, and thus diminiſh, their. capacity ſor heat, ſo 


© that their combined caloric will be diſengaged. and 


become ſenſible. There exiſts probably therefore, 
always the ſame quantity of caloric in the earth, 
and the atmoſphere which ſurrounds. it; and this 
calorie is. either in a combined or free ſtate. Diſ· 
ferent proceſſes diſengage the combined caloric, 
ane | 


* 
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„e dee of iqw in, mess dee | 
night is perhaps given out by the oxygen, on 
ils union with the ignited body; ſo that the red 
appearance of iron is moſt probably a ſpecies of 
combuſtion. The ſame body not only always re- 
quires the ſame degree of heat before it becomes 


red, but all kinds of matter capable of bearing a 
red heat, become red about the ſame tim. 


Az lh in un agent of ſome conſequence dn ehe. 
miſtry, it map not be dmpiuper to confidet ſome of 
its properties here, though the moſt remarkable be- 
long to the ſcience of optics, I ſhall only therefore 
give a very ſhort view: of-1ts:phyſical properties. 

„ ae theo F 30) bloc agdt nally hb os 
Light ſeems to canfiſt of particles of matter, 
extremely minute, Which are omitted from che ſun, 
and other luminous bodies, in right lines 3 its velo · 
ſun is ſo great, that it moves from the ſum to the 
earth in little more than eight minutes. The elaſ- 


a tieity of the rays of hght is ſo greas, that the angle 's 


| has gravity — 3 by 


| nmel. £9 een eee 
10 DS 10. 9" ads 63-1: 2M} ub 1 roll 
Ihe ly afar ae. Dwhicdoagriing is compoſed 


of rays © ſeven different colours, which may be 
ſeparated by refraction in the following order. Red, 
ane e e AON 


Pe 


_ Light is now no e eee tie 
lee ada cee b e 
in a variety of operations, Vegetation cannot 80 
on in perfection withour light, for plants deprived 
of it are perfectly white and weak; and when the 
light is permitted to enter into a dark place where 

vegetables 
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f ſenüble of the neceſſity of this fluid to their 
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Deprived of the benign inſtuence of light, the - 
e of all vegetables would be a deadly white; 
they are even depriyed of their beautiful tint which 
deny have already acquired, ben they ure wut up 
darkneſs." Vegetables not only owe their colour to 
light, but alſo their odour; favour, -and*combuſti- 


: oye W u een of this element like- 


whiph live in dne are e cb ure und n 
and butterfly tribe, which fly about only in the 
night. Several experiments made by Scheele and 
Berthollet, ſhew that the abſence of preſence' of 
light, varies and modifies in an ing manner, 
io ES: i 
gta yd Dane 
e hays e eee 
is produced by mixture; many likewiſe occur in 
dun, eee When cold was produced, 
ene mixtute; but here, that beat which 
mung Ar ern Rs, 
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Mas bebe be laws of dente aig; or . 
are recapitulated, and afterwards the effects which 
take place when bodies are mixed together, are 
conßdered. OTE: We BBY d tf 8 
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In ſome inſtances, 12 bodies abe mixed to- 
gether, they cannot by any means be made to 
combine, or unite : as is the caſe with mercury, 
ſand, or oil, when mixed with water. However 
violently theſe bodies are agitated, they will ſoon 
ſeparate. In other inſtances however, bodies on 
being mixed together, readily unite, and form a 
homogeneous compound, in which we cannot diſ- 
cover. the ſmalleſt appearance of any diverſity of 
conſtituent parts. In ſome caſes this intimate union 
is effected ſlowly, and in a gentle manner, and is 
not 
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not accompanied by any phenomena which attract 
che attention; but there are other © bodies whoſe 


union is attended with a violent agitation, and the 
production of beat! In ſome inſtances the com- 
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motion is very biolent, and the utlre breaks out 
into a cloud of ſmoke, or even into flame. Theſe 


| circumſtances are particularly applicable to the 
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union of fluids with each other; but there are ma- 
ny inftances in which ſolids, even very hard bo- 


dies, upon being throw into certain fluids, are torn 
aſunder. In all cafes where the ſolid is thus divjq- 


ed, and united to a fluid, it is called by chemiſts a 
e fluid is called the abe , It is 
neceſſary to diſtinguiſh between ſolution and diffu- 


fion. When a piece of clay is mixed with water, it 
will become diffuſed in it, but the mixture will be 
turbid, and in time the clay will ſeparate from the - 
water and fall to the bottom, as there is no chemi- 


cal combination between them. In all caſes of real 


ſolution, the 'compound becomes tranſparent, ſo 


x that tranſparency eee . general cri | 


terion of ſolution. F 


| When a liquid has ditlolved a certain \ quantity 
of a ſolid, if more be added, it will not be diſſolv- 


. . ed; the liquid is then * farurated with the 


told.” 
A curious 
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_ >| When" ſubſtances fite- combined which dif 
fer in volatility, they may be ſepatuted-by+ hear, 
which converts the more volatile body into vapour, 


tion of a third body; of thiva number of inſtances 


run enn „. 


— eincumſtance takes place in ſome in · 
ſtances: of ſalution, which is not cafily>/norounted 


for. When à fluid has diſſobved as much of h c. 
rin ſolic us ir can, it will. ſill diffolve the particles 
of another body; and when it is farurated with this, 

u will diſſolve a third and:fo-on. This iv-however 
only true with regurd to ſome particulur ſolvonts; 
for in others, when a third ſubſtance is added, it 
cannot be diſſolved, unleſs the body previouſly diſ- 
ſolved ſhould be precipitated. Ait RA 


r 


while The leſs volatile remains. Two bodies may 
e wiſo be ſoparuted from euch other by che addi 


m b ene e er en ee et 
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ee Adee in 1 natural 
from each other, by ſoms ef the methods uſod in 
chemiſtry. One of the principal methods cofififts = 
in altering the temperature of bodies. The parts 
of ſome bodies are ſepatuted from each other by 
expoſing the compound body to-a-great degree ef 
cold; when ſome of its partes will congeal / wulle the 
* 523 others 
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LY e eee of. eee 
rein general, much better anſmered, by raifing, 
than by lowering the temperature of bodies The 
55 moſt ulyal way of hyating| bodies, is to place chem 
in communication it other hich are in a ſtate 


of for Aha purpgſes.. are, wa, necording t 
cheir ſeueral applications. naeh ce hi 20? 
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of amhuſtion. The ꝙeſſals and furnacts mad uſe 


” Wiring had ad: ahn. S vii, anna 
When ſubſtances, of,confiderable fixity are to 


| 777. oe when ths ahead boy 
dies are propoſed to be diſſipated into the air, open 
veſſels are uſed. 2%, $42 en einne 115,197 
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4 The common culinary utenſila of copper or 
iron, anſwer theſe intentions, when the matter to 


be operated on, Will not corrode then. Glaſs veſ- 
ſels are the moſt cleanly, and may be uſed fers 


great variety of chemical purpoſes. They have the 


advantage of reſiſting the moſt corroding matt 

nience of ſeeing che changes which: happen within 
cha % 50 leqaungq wh to 3nO; ti oor: 
man ad: enbod. tr owztrzgema 2d gnints4ls.nt 
ln moſt operations where the; volatile parts of 
dodies ate propoſed: to be ſepatated and preſerved, 
eee eee The apparatus 
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that age not ſufficiently volatile ak into the re- 


to ii neck. no bacunfice's anz! Bf woe 
onde" ik; eee "ta and eggs Agel aß 
. +, The--conftruttion. of furnaces. is as various as 
—— — we einm 
ſuppotted at different diſtances below any chemical 
veſſel, or. urning with a variable number of wicks, = 
vol is very uſeful hen: moderate degrees f. heat are 
0 — „For higher degrees, fur- 
naces of different, conſtructians muſt be uſed. Che- 
mical veſſels may be plunged to a gteater or leſs 
depth in a pot placed over the furnace, containing 
| ſand, water, or other matter capable of ſuſtaining 
heat. , Theſe ſubſtances. interpoſed between the 
veſſel and the fire, compoſe what is called by cbe- 
miſts a bath, and are very uſeſul in imparting an 
uniform heat, not ſubject to the ſudden, viciſſitudes 
expetienced by veſſels expoſed to a naked fire. 
Wirhout this contrivance, glafs veſſels would often fly 
and crack. Glaſs or carthen veſſels intended to fuſs 
tain a greater heat than can be given by means of 
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dl uſing furnaces conſtructed on purpoſe pe 
ling any large apparatus of veſſels, A tobacco- 
pipe ie very good erbe, with Which many ex- 
_ perithehts may be made in 4 commot fine; with 


the «liftatice of pair of elles. Common cha- 
fing diſhes; or the larger ſort of black lead crucibles, 
may be applied to purpoſes of 'exrenſive utility. 
A Flerene falt will form as good 4 retort as can 
be uſed; und a phial with a wide heck, bote to the 
flaſk, will ſerve as a receiver. N r £9; r 
Yn? I ad 194g bn ny 04 6 i di 


me blow ige i. an inftrument of vb n | 


made in avery;; ſhort time, in any place, by an 
apparatus that admits of being carried in the pocket; 
the quantity required ; ene 
the -whale proceſs is vifible from the beginning to 
the end: If inſtead of air from the lungs; or a pair 
n. ants pomp" "< + 

| a greater 
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— of hear ny de obeained, than -by 
any other method yer diſcovered. In making ex- 
periments on gaſes, or aeriform fluids, it is often 
neceſſary to pour the af one, veſſel into ano- 
ther, and ro e ee this may in gene- 
ral be done under water, in a ciſtern proper for 
the purpoſe, ſuch as Dr. Prieſtley uſed in his ex- 
periments on airs. But many kinds of air combine 
with water, and therefore require to be treated in 
an apparatus in which mercury is made uſe of. 
This fluid being very ponderous, and of -confider- 
able price, motives both of convenience and ec 
nomy requite that the apparatus ſhould be made 
much ſmaller than when water ia uſed i. 
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e abe een n 
tranſparent, inviſible fluid, called the atmoſphere, 
which reaches to a conſiderable height above its 
ſurface. This fluid, though inviſible to us, is a 
real ſubſtance, as appears by its excluding other 
ſubſtances from the ſpace which it occupies. Ir is 
likewiſe heavy, and preſſes with conſiderable force, 
and as it is a fluid, it preſſes like other fluids equal- 
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The weight of the air is the cauſe of the ſuſ- 
penſion of mercury in the barometer, and of the 
action of pumps. The weight of atmoſpheric air 
is to that of water nearly as 1 to goo, and the at- 
moiphere near the earth's ſurface, preſſes with a 
weight of fifteen pounds upon every ſquare inch. 
As 


LECTURE IX. — 
| N e 
ir ſuſtains, and it ring rifle is always pro 
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Theſe: eee 10 e eee or 
editions of the air but whether it be a 
ſimple homogeneous fluid, or conſiſts of a mixture 
of gaſes, belongs to the province of chemiſtry to 
of determĩting the conſtituent principles of bodies, 
analyſis and ſyntheſis both of which can de uſed 
in the moſt: ſatisfactory manner in our inveſtigati- 
ons of the nature of atmoſpheric air. From ſome 
ingenious experiments, M. Lavoifier has proved, 
that the air of the atmoſphere is not a fimple ho- 
mogeneous fluid, but conſiſts of two elaſtic: fluids; 
poſſeſſed of very different properties; one of which 
ſupports combuſtion, and animal life much better 
than common air; and the other is incapable of 
ſupporting either for an inſtant. Theſe two fluids 
exiſt in the atmoſphere in the proportion of twenty- 
mne to nnn 2 — 
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ſubſtances capable'of being diffolved or ſuſpended 
: in 
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in it, but in / ſunll quantity, and theſe, are the w]. 
principal ſubſigners ol which in i o ο ,. ware 
er 279412 3% eker 16/ grunge t Da antics} 7 
In the new Notnenclaturez)the ume wer taken 
chiefly from the Greek language, in ſuch a manner 
as to make their ety maology conveyq ſome ide of 
what is meant to be tepreſemed. and iheſe i er 
made ſhort, and ontriged in iſuch a: manner as to 
be eaſily; changeable into adjectives and verbs.) 
Following theſe: principles, the term. gas has been 
retained, and the numerous claſs of geriſorm elaſ- 
tic fluids have been artanged under that name. 
Sas therefore in the new Nomenclature, becomes 
a generic term, expreſſing the fulleſt degree ob ſa - 
turation of a body with. caloric. To diſtinguiſn 
each ſpecies of gas, a ſecond term is employed for: 
the name of the baſe, 1 . 
rn 1 0 6 er 
15 Tc fat oh 46: HC mod 2nnggu! 
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gab tom the moſt general property which irscbaſe | 
poſſeſſes of forming acids, by combining wich Hif- 
ferent ſubſtances. The chemical properties of the) 
noxious portion of the atmoſphere being but little 
knoun the name of its baſe. is taken from its kndwn 
ut h azote. 
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aumoſpheric air is fr fun 
mon o ee bas aro ales eit eos 
This term is certainly not the moſt proper that 
might have been choſen, becauſe it does not point 
out any excluſiye characteriſtic of the ſubſtance, 
andi. ĩt is furprizing that the authors of ae hew N 
menclature did not call it nitrogen, which would 
have been unexceptionable, and perfectly agreeable 
to dhe principles on which the new Nomenclature 
in fn ,ʒ,Lk 917 non rn ine no ian ve 5 
oed J S ον,. ind? mi nornrintndst to 255 . 
21 an eee enen and difco- 
veries lately made, chemiſtry was become a ſcience 
of the moſt importance; and mam of the ancient 
_ terms being very barbarous, as well was conveying 
falſe ideas, a new Nomenclature | highly 


The authors of the new Nomenclature begin 
with comprehending under a general denomination, 
the combination of any acid with its different baſes ; 
and in order to ſimplify the ſubject, and affiſt the 
| 10. 
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4 all the words which denote the nnd 


acids, ſuch as ſulphur, nitrat, and muriat, to denote 
the combination oſ the ſulphuric, nitric, and mu- 
Tiͤatic acids, with different ſubſtances. The ſpecies 
- of combination is known by adding to this genetie 
1 rr 
. „i, er e ub one 
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LS adesta into a · 
cids by union with oxygen, are capable of different 
degrees of ſaturation with that principle, by which 
their properties become. altered. When a body is 
completely ſaturated with oxygen, the termination 
with it in « fealler degree, 0 the termination is ont, 
as the mn 
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'THE diſcovery of oxygen gas «perhaps the ma; 
important that ever was made in Chemiſtry. T 
claſtic fluid was diſcovered by Dr. Prieſtly mw 
year .1774- Since that time 1 1 den extracted 
MIO POR Hoy e e , 
Rd 1 es. Sus}; is 
. 
ſame time to heat, it loſes its metallic luſtre, and 
acquires the form and properties of an earthy ſub- 
ſtance. If this change be produced in a given 


quantity of atmoſpheric air, the calcination can on- 
ly be carried on to a certain degree; and on exa- 


mining the air which remains, we ſhall find that 
nothing remains but the azotic gas. If we examine 
the metallic calx, we ſhall invariably find it heavier 
than the metal from which it was produced; and 

this 
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Hence Mi ae that meme of the air becomes 
ä poling the calx, 
ble heat, the metal — 3 and a quantity 
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On ex- 
- 
to a confidera- 


of oxygen gas may be procured from it. If 
the calcination of a merit be performed in pure 
oxygen gas, it will go on much more rapidly than 


in atmoſpheric air, and if the quantity of metal be 


— n dhe air will be obo 3H L 
1k umd n hate en act 043; n: 
en PRI gas ben quantity of 

ere a latent or combined ſtate, we 


ſhould expect that when the orygen becomes fnε = 
in a metal; this heat and light would become 


ſenſible. But the quantity of either diſengaged in 
any minute portion of time, is ſo ſmall as to be in- 
ſenſible, and the heat becomes confounded with that 
of the furnace. This diſengagement of caloric and 
light however is very ſenſible when bodies are cal - 
cined in pure oxygen gas. If a piece of iron be 
heated and plunged into this gas, it burns . 
* W e e co 71 


Bur a 3 
from oxids of mercury, merely by the action of heat, 
yet 


tion. This is very different from tho theory'deli- 
vered by Stahl, and ſupported by his followers.— 
They. imagined metals to be compoſed of a cettain 
earth which they called their calx, and phlogiſton; 
rr 
could not be reſtared to them, or that they could 
not be revived, unleſs heated in contact with ſome 
ſubſtance which they ſuppoſed to contain phlogiſ- 
ton. This theory was however attended with inſur · 
— difficulties, and involved its advocates 
in continual abſurdities. The mere reduction of 
n is of itſelf e 


to overturn it. NI es 
8 ac! [Te 
-\The-principal phrndagad which, 1 


dende bis Modes are heated in contact with air, 
are heat, motion, flame, and an entire change of 
| | jj 4 the 
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. | 
with very great rapidity, others more flowly,- and 
othen without any apparent motion or flame. If 
| —— Teo 11650 RATE 
Jefhed;:theſs; potiiniyrageiabiraghcticarietiahedd the 


| body//avhich-bas: been burned- A has been long 


kon chat oombuſtion could not tabe: plate ex- 
cepting atmoſpheric air was ꝑreſent, arid at has been 
explained in various ways. Eo non 
eite eit r Hνενι jf flaunt gd bmov 
According to Lavoiſier's theory ĩt appears, that 
combuſtion; differs from the ioxydation of metals, 
_ analogy will lead to an eaſy explanation of combuſ- 
tion. If we conſider a familiar inſtance; the com- 
buſtion of coal in a common fire, we ſhall find 
that it will be firſt neceſſary to apply heat, becauſe 
the combuſtible body is not diſpoſed to combine 
with oxygen, till the coheſion of its particles are 
rain degree, the coal combines rapidly wich oxygen, 
and during the combination, the oxygen gives out 
the heat and light which preſerved it in the form 
of gas. Though a great weight of coal is conſum- 
ed, and only a few aſhes left behind, yet if all the 
. volatile 


een we ſhall always find 
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which we are acquainted ; but carbonic acid gas 


has a much leſs capacity for heat than oxygen gas; 
part of its heat remains latent, and preſerves the 
carbonic acid which is formed in a gaſeous ſtate, 
while a conſiderable portion dah of- 
ſenſible dent, s b M fsk ned a oder 0A 
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From chis theory of combuſtion, we ane em- 


eee e, phenomena; for inſtance, 


2 fire burns brighter in froſty weather, &c. When 
oxygen in the form of gas unites with a comhuſti- 
ble body likewiſe in the form of gas, the combina- 
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why the direct light of the ſun puts out a fire; why. 


tion is very rapid; and as the compound which is 
formed generally occupies much leis ſpace than the 
the ſurrounding air ruſhing in from all ſides to re- 
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FROM what has been ſaid, it is evident wut c 
has a greater affinity for metals heated to a certain de- 
get than for calorie in contequence of whieht alllme- 
. except gold, filver, and platina; Rave 
tbe· property ef 'detompotirig” oxygen Bus, by at- 
tracking its baſe from the elloriewith'whith it Was 
combined. The affinity of combuſtible bodies for 
oxygen is greater thin that of metals for the ſame 
ſubſtance, they cherefore unite with it rapidly;/ and 
in combining with them, the oxygen 'gives out a 
great part of the light and caloric' which" ſapported 
it in the ſtate of gas. Though moſt combuſtible bo- 
dies requite'to'be heated before they combine with 
oxygen, yet ſome of them have ſo ſtrong an attrac- 
tion for it, that they will unite with it in the ordi- 


nary temperature of the atmoſphere. 


The 
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das been faid concerning combuſtionn n 
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4 Combuſtion: cannot take place without. the 
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Free 
guiſhed into three ſtates, ignition, inflammation, 
and detonation, The firſt takes place when the 
combuſtible body is not in an aeriform' ſtate, nor 
capable of aſſuming that ftate ; the ſecond when the 
combuſtible body in the form of vapour, or gas, 
comes in contact with oxygen gas. The third is a 
| ſudden. inflammation, which 6ccafions a noiſe by 
the inſtantaneous formation of a vacuum. In the 


. greateſt number of inſtances in which detonation - 


takes place, this phenomenon is produced by the 
combuſtion of hydrogen gas with oxygen. 


Wen we vonſider the phenomena of  reſpirati- 
on, we ſhall find them very analogous to thoſe of 
combuſtion. A candle will not burn, nor an ani- 
mal live, in an enhauſted receiver. When a candle 
is confined in a given quantity of atmoſpheric air, 
it will burn only for a certain time; and on ex- 
amining che ur in which it has-burned; che axygen 
gas is found to be all extracted, nothing remaining: 
but azotic gas, and a quantity of carbonic acid gas; 
in the ſanis manner, if an animal be conſined in a 
given quantity of atmoſpheric air, it will live only 
a ſhort time, and the air will have loſt its oxygen, 
gas. t, ROTH FORE 95 ene | 
A candle will burn, and an animal live much 
A gay ts Rt eps 
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man, or animals which live upon the ſurface of the 
earth; and choſe animals which live principally 


under ground, or which paſs the winter in a totpid 
tate, require. an air much leſs po: than "other | 


animals. nannt $7.6 5 
e. DIVSTNG 2 10 
nc The mot f inn am in ie 
"The air which has ſerved for reſpiration is ound 
to: in a- mixtyre; of azotic and carbonic acid 
gas, with a ſmall quantity of oxygen gas, and a 
conſiderable quantity of water is thrown off from 


the "_ e J . 
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gas is decompoſed in the lungs during reſpiration; 
a part of the oxygen unites with the iron contained in 
the blood, and converts it into an oxyd; another and 
greater portion unites with the carbon brought by 


the venous blood to the lungs, and forms carbonic 


acid gas, while another portion of the oxygen unites 
with the hydrogen brought in the ſame» manner, 
and forms water. 


A panion gun oxen a with the 
iron 
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a ces, and gives out the heat which ſupported it in 2 


gaſeous ſtate, while the remainder forming, carbonic 
acid gas, which has ai:leſs' capacity for heat than 


oxygen gas, gives out a part of its calorip- Thus 
reſpiration is the cauſe of a continual extrication 


of heat in the lungs, which being conveyed by the 


blood to all parts of the body, is a conſtunt ſource 


of heat to the animal. We may therefore-conſider 


reſpiration as an operation in which oxygen gas is 
continually: paſſing from the.gaſeous to the concrete 
Kate ; ee eee eee Rn | 


Cos. 


te; «Id; of 
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an animal preſerves nearly the ſame temperature 


| - notwithſtanding the various changes which occur in 


the temperature of the. ſurrounding atmoſphere, 
which-enables the human body to bear viciſſitudes 


that would otherwiſe deſtroy it. They likewiſe 
enable us to account for the difference of heat in 


different claſſes of animals; their heat being always 
proportioned to ne e 3 


they decompoſe. 


Combuſtion and reſpiration are e 4. 
miniſhing the quantity of oxygen contained in the 
F - atmoſphere; 


atmoſphere ; if therefore the wiſe author of nature 
had not provided for its continual reproduction, the 
Fair muſt ſoog become too impure to ſupport life; 
bot vegetables abſorb water and carbonic acid gas, 
which ſubſtances they decompoſe, and appropriating 
the hydrogen of the former, and the carbon of the 
latter to their nouriſhment, exhale the oxygen gas 
in a very pure ſtate: thus animals and vegetables 
work the one for the other, and by this admirable 
reciprocity, the atmoſphere is always kept ſufficient- 
V pure, and the equilibria of its component parts 
nnn A 1 1 
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t eee bet once of the 
oxygen received into the lungs, combined with the 
iron which exiſts in the blood; and it will not per- 


IN SATA e idea more accu- 
rately. | ; 


That iron exiſts in the blood, may be proved 
from a variety of circumſtances ; and particularly 
by the chemical analyſis of that fluid. This iron 
may be conveyed into the blood, by the articles of 
food, moſt of which contain ſome portion of this 
metal, though ſmall ; but it is more probable that 
the'greateſt part of the iron found in this fluid, is 
the product of animal organization; indeed ſeveral 
facts may be produced, that ſeem to ſhow, that 
che greateſt part of the iron which exiſts in nature, 


has been formed by vegetable and animal proceſſes. 
fon It 
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blood depends upon che "0xydation of "this iron, 
which thut fluid contains in à ſtate of extreme di- 
viſion. If the coagulable lymph and ſerum be 
carefully freed from tlie red particles by waſhing, 
the ſtricteſt analyſis" will not diſcover in either of 
dem a particle of iron, "while the red particles thus 
bo. mapa; Gnkit alinoſt"entirely of this metal.” 


That dey ach ofthe bib e 
a combination of its ferruginous particles with 
oxygen, appears frotn the beautiful experiments of 
3 Thouvenel, Prieſtley, &c. bis 


It ſeems moſt probable, that the blood, dur- 
ing its circulation through the lungs, becomes 
combined with oxygen; that this oxydated blood, 
on its return to the heart, is circulated by the ar- 
teries to all parts of the body; and that during this 
circulation, its oxygen is extracted from it, by thoſe 
parts of the body with which i it comes in contact : 
it is then brought back to the heart by the veins, of 
a dark colour, and depriyed of the greateſt part of 
its oxygen. The effects of oxygen on the blood 
are well illuſtrated by what takes place while an a- 
nimal is drowning. The oxygen is gradually ſub- 
tracted from the blood, during its i +; and 

there 


| 


G. 


l | | 
there being no means by which that fluid can re- 
cover this principle, ics colour gradually becomes 
. darker, till both the arterial and venous blood 
is become almoſi black. Along with this ab- 
ſtraction of oxygen, the animal becomes more and 
more feeble, and in a ſeu minutes dies. If imme- 
diately before death, the lungs be laid open, that 
we may obſerve what tikes place, and if a quan- 
tity of oxygen gas be injected through the wind- 
pipe, we immediately ſee that the blood acquires a 
red colour, and circulates towards the heart; which 
organ, as ſoon as the oxydated blood arrives at it, 
recovers its irritability, and by e circu- 
lates the blood as uſual. : 


Hence it would ſeem, that -the production of 
animal heat is not the moſt important. office of reſ- 
piration ; for it is not improbable that irritability, 
or the vital principle, is continually communicated 
to the body by theſe means. 


| That this is the caſe would appear from ſeveral 
experiments made by Dr. Girtanner, and from the 
accurate obſervations of Lind and Trotter, on the 
caſes of ſcorbutic patients, as well as the blue boy 
mentioned by Dr. Sandifort; in all which it appears, 
that a diminution of oxygen is accompanied by a 
diminution 
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. — or excitability, arid that 
ame — wht puns har oxyge- 
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How e and important are the Rm 
acted by this principle on the theatre of nature 
When combined with hydrogen, it forms water; in 
its union with combuſtible bodies, it gives out heat 
and light, without which we ſhould hot be able 
to perform the moſt important operations of life: it 
likewiſe forms different acids of the greateſt utility 
in the arts. When received by animals into the 
| lungs, it is the cauſe of their bent, and wins ror 
them with 1 


2 


Tube irritability thus ſupplied by the lungs, is 
continually waſted by muſcular exertion, and the 
action of different ſtimuli, This has been inge- 
niouſly ſhown by Dr. Brown, and as it is a ſubject 
of great importance in the philoſophy of living mat- 
ter, it may not be impjfoper to point out ſome of 
the laws by which living bodies ate governed. 


I. Living bodies, beſides their organization, dif- 
fer from dead matter, in the property of being act- 
ed on or excited by external powers, in ſuch a man- 
ner as to produce the living functions; they muſt 


3 Lc run Ku. 


therefore poſſeſi ſome. property diſtinet from dead 
matter, which renders them capable of being thus 
acted on by external Hanne * 
rd apap exiting GO | | 


U. When the ehe e e the aching) 
powers ceaſes for ſome time, the excitability accu- 
mulates, or becomes more capable of receiving 
their action, and is more powerfully affected by. 
them. If the action of the different exciting pow- 
ers which ſupport life be examined, we ſhall find 
abundant confirmation of this law. If light, heat, 
food, &c. be withdrawn for ſome time, they act 
much more powerfully when applied again. 


III. When the exeiting powers have acted with 
violence, or for a conſiderable time, the excitabi- 
lity becomes exhauſted, or leſs fit to be ated on. 
The truth of ring: be proved by a ſimilar 
N induction. | 


This exhauſtion of the eMcabilicy may be ei- 
ther finite; or temporary. When the exciting powers 
are continually and violently applied, they entirely 
exhauſt the excitability, and produce death; but 
we find that this principle may be exhauſted for a 
time, and accumulated again. When we have 

| been 
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corporeal, for ſome hours only, we find ourſelves 
fatigued,” and unfit to purſue our labours much 
longer; if now ſome of the exciting powers be with» | 
drawn, and if we are laid in a poſture which does 
not require much muſcular exertion, we ſoon 
accumulation of excitability, and which we call 
fleep. In this ſtate many of the exciting powers 
cannot act upon us, unleſs applied with ſome vio- 
ee or ne ptr ee ee eee 
r 
* 7 | 
When the a&tion of theſe powers has been fuf: 
pended for fix or eight hours, the excitability is a- 
gain capable of being a&ed on, and we riſe freſh 
and vigorous, and fit ann 


From what has bens lil tei ide that chive 
are three ſtates in which living bodies exiſt.— 1. A 
ſtate of accumulated excitability.—2. A ſtate of ex- 
hauſted excitability.— 3. When it is in ſuch a 
ſtate as to produce the ſtrongeſt and moſt healthy 
actions, when acted on by the external powers. It 
appears likewiſe, that life depends on the action of 
external powers on the excitability ; and that by 
5 if they be properly regulat- 

ed, 


=: LAGOS 


boar EC gb? e e 
eee eee eee 
Ale, and without 2 gran. But as it often happens 
that we have not the power of regulating the action 
of theſe powers, and frequently neglect it when we 
have; thoſe deviations from the third ſtate, called 
Adiſeaſes, take place, which it is not our buſineſs to 


; Conſider in this courſe of lectures. 
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HYDROGEN, combined with —_ — — 
drogen gas; this ſubſtance, which was formerly called 


inflammable air, was diſcovered by Mr. Cayendiſh in 
the year 1767. Its baſe is called hydrogen, becauſe 


it is one of the component parts, or more properly 
the baſe of water. It may be procured from ſeve- 
ral ſubſtances, of which it forms a conſtituent part, 
but is obtained in the moſt pure ſtate from the de- 
compoſition of water by means of metals. 

Metallic ſubſtances will not decompoſe water 
while cold, unleſs affiſted by an acid, in which caſe 
the water is very readily decompoſed; its oxygen, 


oxydating the metal, and the hydrogen flying off in 


wann 


g M. Lavoiſier 
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M. Lavoiſier has proved, that when 8 5 parts of 
„ eee e eee 
both gaſes vaniſh, and 100 parts of water are form- 
ed; and if 100 pdrts of water are made to paſs 
through a red hot iron tube, x5 parts of hydrogen 
gas will be procured, while the infide of the tube 
eee v Ys and to * 
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gree; yet it will not burn, unleſs in contact with 
oxygen. © When pure, and in contact with at- 
moſpheric air, it burns with a lambent flame. -* It 
burns rapidly when intimately mixed with atmo- 
ſpheric air, in ſuch a manner that each particle of 
hydrogen gas may be ſurrounded by particles of 
atmoſpheric air. Fire works without ſmoke or 
noiſe, are made by means of hydrogen gas. It 
is about twelve times lighter than common air, and 
on this property depends the principles of acroſta- 
tion. Charcoal, when ignited, will decompoſe wa- 
ter, but the hydrogen gas procured in this manner 
is never pure, being always mixed with carbonic 
acid gas. Theſe gaſes, though poſſeſſed of very 
different ſpecific gravities, do not eaſily ſeparate 
from each other, but form by the attraction of their 


particles, a compound elaſtic fluid called hydrocar- 
bonic 


Lern 7 


quently on marſhes, and being ſet on ſire hy elec- 
deere de 20 _—_ bees ure 
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animal immerſed in it is killed in the ſame manner 


_ as when inimerſed in-azotic' gas. This however 


does not ſeem to depend upon any poſitive noxious = 
quality which this gas poſſeſſes, but merely on its 
excluding orpgen gs. When hydrogen gas is 
mixed with mn / 
g, wy mmm 


eee 
dance in coal mines; where it is ſometimes gene- 
rated ſuddenly, and becomes mixed with the at- 
moſpheric air of theſe ſubterraneous cavities. If 
a lighted candle be brought in, this mixture oſten 
explodes in the moſt violent manner. It is called 
by miners the fire-damp. Methods have however 
been contrived to prevent its dreadful effects. 


Hydrogen gas is capable of diffolving ſome 
combuſtible bodies, particularly ſulphur and phoſ- 
phorus; and when united to theſe, it ſeems to ac- 
quire new properties. When united to ſulphur it 

| forms 
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N 
mineral waters. This gas blackens metallic ſub- 
ſtances, is very ſoluble in water ; is unfit for reſpi- 
oe; ain een 


e waz tf A e pls 
7 phoſphorated hydrogen gas. This elaſtic 
fluid has a very fœtid ſmell, is improper for reſ- 
piration, and takes fire ſpontaneouſly on coming in 
contact with the air, accompanied with an exploſi - 
on. It is probably to a diſengagement of gas of this 
kind, that we ought to attribute the jgnes fatui 
which play about burying grounds, and in general 
e 7 3 


| There is probably a ſtratum of hydrogen gasin 
the ſuperior regions of the atmoſphere, the union 
of which with oxygen will form water, and may 


produce meteors. 
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WE have ſeen that the atmoſphere is | 
oxygen gas, conſtitutes nearly one-fourth of the at- 
moſphere ; the latter about three-fourths, The firſt 
is compoſed of light, caloric, and oxygen ; the 
latter alſo is compoſed of caloric, and a particu- 
lar baſe, capable of becoming ſolid, called azote.— 
This ſubſtance united to t baſes, forms 
alkalies, and hence may be looked upon as a real 
alkaligen, or alkalizing principle, in oppoſition to 
oxygen, W is the principle of acidity. The 
atmoſphere therefore is an immenſe reſervoir of the 
principles of acidity and alkaleſcency, without be- 
ing itſelf either acid or alkaline. 


compoſed 


Axotic gas, may be obtained pure by various 
means; particularly by expoſing certain ſubſtances 
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it has been proved that azote united with hydrogen 


forms ammoniac, or the volatile alkali, and as it is 
highly probable tar the other plkaliesare compoſed 
of earthy baſes united to this ſubſtance, it will be 
neceſſary here to conſider the properties of the dif. 
er N 6 
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There are two ſpecies of fixed alkali: the 
alkali, or potaſh, and the mineral alkali or ſoda.—- 
The vegetable alkali may be exttacted from various 

7 ſubſtances 


* 


2 and, tartar ; when purified, it is generally known 
under the name of ſalt of tartar. 

Derne Nehm, i NEW 
The mineral alkali, or ſoda, is the baſe of oa 
ſalt. It may be procured from this ſalt by various 
of marine plants. This alkali differs from the vege- 
table in the following particu It is leſs caus- 
tic.—2. It effloreſces in the air Aaed of attract ing 
moiſture from i K.—3- It forms, oftoedral inſtead of 


Aid them. in commerce, affe not pure, but really 
__ neupral fte, being © combined with, the carbonic a- 
eic; and ir, is, only by, a. particular management 
n procure them in a pure and uncom- 
ct In The carbonic acid may be ſeparated 
ters iy, long: 19 thaw any ſubſtance 
Which, has a ſtronger attraction for that acid. — 
The &-wry thus freed | from -carbonic acid are 
faid to be cauſtic. In this ſtate they unite rea- 
dily with fats and oils, and form ſoap. The fixed 
nn by fuſion, and form 
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tal, on the formation of nitre, as well as ſome others 


lately made with the Ouygenuted muriat of potaſh; 


there is reaſon to conclude that the combination of 
azote with lime, eee 


Lo e 4 . 5 
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ed from the fixed alkalies, by its penetrating odour, as 
and remarkable volatilityi This alkali is obtained © 
in great abundance from animal ſubſtances, WY... 


of the volatile alkali in uſe is produced is 
decompoſition of fal ammoniac, oy 
ammoniac, by diſtilling this falt jn*eg 
ſome ſubſtance, which by its ſuperits 
lodges the volatile alkali froth” the 
When quicklime is uſed for thigh 
tile alkali is obtained in the form” 
tic. From ſeveral experiments made by M. Ber- 
tollet and Dr. Auſtin, it has been proved that am- 
moniac is compoſed of hydrogen and azote. © Ac- 
cording to the analyſis of the former, 1000 parts 
of ammoniac are compoſed of 807 of azote, and 
| | 193 
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forms the nuric acid, but before we examine its 


nature, it will be beſt; to take a view of the ge- 
neral properties of acid bodies, —— a 
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M. Lavoifier has proved, 5h an accurate. au- 
lyſss of the greater part of known acids, that oxygen 
forms the principle of all, and that their difference 
from each other depends on the ſubſtance combined 
with the oxygen. The adheſion of oxygen to the 
baſe is more or leſs ſtrong in different acids, in 
conſequence of which they are more or leſs eaſily 


It has been proved both by analyſis and ſynthe- 
fis, that the nitric acid is compoſed of four parts of 


oxygen, and one of azote, chemically combined. 


G This 
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copper, iron, zinc, tin, and ſome other metals; 


and in theſe operations becomes decompoſed ; its 
oxygen oxydates the metal, while the azote, ftill 


combined with a ſmall portion of oxygen, forms = 
nr 8 


n 
m d b cor frnigligit: eee 
ſtate of combination, moſt commonly with potaſh, 


forming nitrat of potaſhi, or common nitre. From 


this ſalt it is extracted for uſe, by means of che 
ſulphuric acid, which difloges the nitric acid 


| from the alkali, by its greater affinity. © What 


remains in the retort is ſulphat of  potaſh ; the 
nitric acid paſſes over into the receiver, and is 


purified if neceſſary by various means. 
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223 — in red 
fumes, which may be received under a pneumatic 
appatatus, being the (gaſeous oxyd of azote, or 
gas is ſomewhat lighter than common air, and is 


gas combines with it. very rapidly, 3 it 
into nitric acid; atmoſpheric air produces the ſame 
effect, but more flowly. This combination of oxy- 
gen and nitrous gas, preſents many important and in- 
tereſting phenomena. The more pure the air is, the 
and on this principle has been contrived an eudio- 

| meter, 
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the atmoſphere. When azote is combined with a 

ſmall portion of it forms this gas, when 
— — 
nitric acid is produced. 3 


Nitric acid en various ſubſtances, 
forming ſalts, which gre called nitrats : thoſe form - 
ed by the nitrous acid being called nitrites. The 
moſt important combination is the nitrat of potaſh, 
or common nitre. This ſalt is produced in conſi · ; 
derable quantity in many pam of the world, by ex- 
poſing putrifying animal. ſubſtances in contact with 
mal ſubſtance, probably forms poraſh; and the com- 
bination of the azote from the ſame ſource, with the” 
oxygen of the atmoſphere, produces nitric acid. 
A conſiderable part however of the nitric acid thus 
formed, is combined with lime, which baſe is 
exchanged for an alkaline baſe to convert it into 
nitre. It is aſterwards puriſied by ſolution: and 
cryſtallization. nl ef * " ct IH 832 

When nitrat of potaſh is diſtilled in a red heat, 
12000 cubic inches of oxygen gas may be procur- 


ed from a pound of it. A 
| n 
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— phabainind nine and a half of 
abend Gre unde half of charcoal, be mix- 
ed together, it forms gunpowder; the effects of 
which depend on the rapid and inſtantaneous de- 
compoſition of the nitre, and the combuſtion of 
ths ene, 
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kali dem nit dF bh, and with ammoniac, ni- 
trat of ammoniac; ſalts which aze not much 
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dies, becauſe we have not yet by any means been 
able to decompoſe it. It forms the ſkeleton of ve- 
getables, or their woody fibre. The microſcope diſco- 
vers a ſurprizing number of pores in charcoal, Dr. 
Hook calculated that a piece of charcoal of an inch 
in diameter, contains no lefs than (5,724,000 pores. 
It is to this poroſity that the blackneſs of chargoal 


Charcoal is very incorruptible, and on that ac- 
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cannot be reduced to vapour by heat, remains, 
eee tn mains Wiſe wana. 


The very light Gisa of i en, St 
ſome fungi, readily catch fire from a ſpark ; theſe 
ſubſtances are called tinder. Charcoal is much uſed 
in chemiſtry, and in ſeveral of the arts, It is one 
of the moſt powerful antiſeptics with which we are 
acquainted. Hence, it preſerves water from putre- 
faction, and reſtores its ſweetneſs, after it has become 
putrid. It preſerves meat, and will render brown 
rancid gils e 
duced bj is ftrong affinity far oxygen. 


If by any means, u quantities of vegetable 
matters are buried at ſome depth under ground, or 
kept for a long time from contact with the atmoſ- 
phere, the aqueous and oily parts will be diſſipated, 
and the vegetable fibre will remain in the form of 
of a charcoal, mixed with more or leſs ſulphur, 
which is contained in all vegetables. The im- 


menſe 
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menſe quantity of leaves, and other vegetable mat- 
ters that are continually waſhed down river, will 
be collected in beds at the bottom of the ſea, and 
there become charred ; and being reduced into a 
minute ſtate by attrition, and other circumſtances, 
inſtead of preſerving the appearance of vegetables, 
they reſemble foſſils, and form beds of coal. 
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WHEN charcoal is burned in a quantity of 
oxygen gas, exactly ſufficient for its combuſti- 
on, both the charcoal and oxygen gas diſap- 
pear, and a quantity of elaſtic fluid is found in 


the veſſel, which is equal in weight to both the 


charcoal and oxygen gas. 


This elaftic fluid is manifeſtly acid, and being 
compoſed of carbon and oxygen, it is called in the 
new Nomenclature, the carbonic acid. We are 
indebted to Dr. Black for our knowledge of ſome 
of the moſt remarkable properties of this fluid; he 
was the firſt who diſcovered the affinity between 
this gas and alkalies, quicklime, and magneſia. 

This 


* 


This ſubſtance has received different names from 
different chemiſti . Dr. Black called it fixed air, which 
Macquer obſerves is by no means a proper name for 
it z be called it mephitic air, but this is not by any 
means peculiarly characteriſtie. Bergman called it 
acrial acid, and it has likewiſe been called the cre- 
' tncevus acid, or acid of chalk, becauſe w is con- 
alben ie lirge wand in that ſubſtance. | 


eſp n bone nano n At 


15 Ton ucdd Enie in nes Gee has in a 
ſtare of combination, in the ſtate of gus, and in 
that of mixture. It is combined with calcareous 
earth or lime, for which it has a greater affinity than + 
for any other. It conſtitutes nearly half the weight 
of chalk, limeſtone, marble, dec. converting them 
into ſaline ſubſtances or carbonats. '' It may be 
procured from theſe ſubſtances by two different 
methods, namely, by heat, or the affuſion of acids. 
The firſt is done in burning lime ; the carbonic 
acid combines with caloric, and flies off in the 
form of gas, leaving the calcareous earth pure. If 
a quantity of chalk be put into a retort, and ful- 
phuric acid poured upon it ; the carbonic acid may 
be expelled in the form of gas, and is found to be 
poſſeſſed of the following properties. Firſt, it ex- 
tinguiſhes flame, and kills animals immerſed in it. 
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that of common air, on this account it oecupies the 


loweſt part of the atmoſphere, and may be poured 
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This gs is emitted in lupe quantities by fer 


menting liquors, being often generated plentifully 
in coal mines, and is inſtantly fatal to the miners, 


who call it the choak, or chalk damp. Wells which 


have been long ſhut up, are often found filled with 
this gas, and therefore workinen ſhould never enter 
them without proper precautions. There are me- 
thods howeyer by which both coal pits and wells 
2 | 


D 
gas is produced in conſiderable quantity, and runs 
out at the opening like a ſtream of. water ; this is 


Charcoal ſhould never be burned in rooms that 
have no fire place, or vent, becauſe the red, hot 
charcoal unites with the oxygen of the atmoſphere, 
and forms carbonic acid, which cannot eſcape with- 
out a ventilator. Some melancholy accidents have 
happened from this cauſe. | 


Water abſorbs more than its bulk of this gas 
at a mean temperature, and acquires an acid taſte, 
and ſparkling appearance, like ſome of the mineral 
waters. Various methods have been contrived for 
impregnating water with this gas, but the machine 
invented by Dr. Nooth, is by much the moſt con- 
their ſharp ſpirituous taſte to this gas, Water thus 
impregnated is capable of diſſolving a ſmall quan · 
tity of iron, and forms an elegant chalybeate, ſimi- 
lar to ſome of the natural chalybeates. When fixed 
alkali is previouſly diſſolved in water, it will then 
abſorb a much greater quantity of carbonic acid 
than common water, forming the aqua mephitica 
alkalina, which is ſo uſeful in calculous complaints. 
This is likewiſe the beſt way of giving efferveſcing 
draughts. Carbonat of lime cannot be diffolved 
in water, except in very ſmall quantity, but pure 
lime can be diffolved in conſiderably greater weight, 
forming lime water, which is an excellent teſt of 
the preſence of carbonic acid; for it is inſtantly *© 
precipitated by that acid in the form of carbonat of 
lime. By this mean we alſo prove that the air 
which comes from - the lungs contains carbonic 


But though water will only diffolve a very ſmall 
| portion 


Corr. 
portion of carbonat of lime, yet if the unter be ſa- 
carbonat of lime in confiderable quantity. If this 


ſolution be let fall, diop by drop, on any ſub- 
of lime will be depeſited upon the ſubſtance, which 
will in this manner become encruſted with ' a"coat 
of calcareous earth.” In this ſtate the «ſubſtance 


eee eee 
| their briſkneſs to the carbonic acid which they 


was compoſed of vital air and phlogiſton'; but as 
the ſcience of chemiſtry advanced, it was proved 
by. Lavoiſier, that the charcoal of wood combined 
with vital air, and formed carbonic acid. With 
this ſynthetic proof the French chemiſts were con- 
tented ; it was afterwards demonſtrated 
by Dr. Tennant, who ſhowed that charcoal and 
phoſphoric acid were produced, by applying phoſ- 
phorus to red hot marble ; from which he infer- 
red, that the carbonic acid of the marble was de- 
- compoſed ; its oxygen uniting with the phoſphorus, 
formed phoſphoric acid, while the carbon was 
left uncombined. 
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SULPHUR is a very combuſtible ſubſtance, dry, 
brittle, and of a fine yellow colour. It has no 
ſmell excepting it be warmed, when it ſends forth 
a peculiar though weak odour. If it be rubbed it 


becomes electrical, and a roll of ſulphur graſped in 


an n 
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ſometimes in a ſtate of purity, but moſt commonly 
combined with ſome of the metals. It is frequent - 
ly formed by the decompoſition of animal and vege- 
e ee en 
tities of vegetables are putrefying. Kurt g 


A moderate degree of heat is ſufficient to melt 
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gins to congeal, the liquid ſulphur under the ſur- 
' face 


ae n found e de i- nature, 


ſulphur, and if at the inſtunt when its ſurface be- 
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face be poured into another veſſel, it will form 


erbeuten v ec af ch metals, und 


renders them very brittle and fufible : moſt of the 


imperfect metals are indeed found combined with 
fulphur, or mineralized by it, as it is termed ; the 


metal is freed from the ſulphur by roaſting, before 


it is ſmelted. Sulphur unites with iron when that 
metal is red hot, and forms a hard compound; and 
this furniſhes us with an eaſy and excellent way of 
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Solphur, like all combuſtible bees a 
burns in proportion to the quantity of oxygen which 
combines with it; and the products of this com- 


buſtion vary according to the proportion of oxygen 


combined with the ſulphur ; if only a ſmall quan- 
tity of oxygen be combined with it, .a volatile and 
penetrating acid is formed, called ſu/phurons acid; 
but if the combuſtion be carried on rapidly, ſo that 
a greater quantity of oxygen may be combined with 


the ſulphur, a ponderous acid is formed called the 


ſulphuric. 


The characters of this acid are the following, 
Firſt, it is unctuous and greaſy to the touch. Se- 
cond, 


| cond, its ſpecific gravity is much greater than that of 
water. Third, when mixed with an equal quantity 
of water, a degree of heat is produced greater than 
that of bajling wane. | 
Concemened ſulphuric acid 24. to cold, 
concretes, and may be obtained in a cryſtalline 
form. The ſulphuric acid is uſed in ſeveral of the 
arts and manufactures. | 


| This acid united to potaſh, forms a neutral ſalt 
called ſulphat of potaſn. One hundred parts of 
r. ‚— mnt 
and five of water. | | 


This acid combined with the , alkali 
forms ſulphat of ſoda, which may be procured in 
beautiful cryſtals, and is commonly known by the 
name of Glauber's ſalt. One hundred parts of 
this ſalt contain fourteen of acid, twenty-two of 
alkali, and ſixty-four of water. With the volatile 
alkali, the ſulphuric acid forms a neutral ſalt, called 


the ſulphat of ammoniac, which cryſtallizes wich | 


difficulty, and is little ktiown. 


LECTURE 


LECTURE XVI. - 9g; 


4 
% 


\ xs c — l h 


[+25 $ Ri a 4 481 $2 8 ö a ne. 


= % F 7 
— « . "a, „ 9 
s 1 141 32 : bi 7 * 4 ; ""*” . 
4 oo = * 0 q „ 1 . 
27 149% * AE © "14 A* N. 145 IS." = 45 1 19 IC 
* = . 1 


n . : 4 * L Fo *;,1 ®. & a. w _— Ko * 
r EARS RE GAG HR BING & AVER 
| 


< . © 3 [ : 4 u 2 
1 f n te r * 72. 


| | LECTURE xVm. 
r PN 1 * 6D 
4 
* \ 1 1 i , l . . , 
«\ k *+ 4 » b # * 6 Sag 1 BD X * * . - * 0 ar £- * «3. 
L > vb 74 11 id 7 Aa a 8 9 8 * 1999 ; 
1 N 4 * 4 , LY ry 
. 0 7 4 18 "= . 
. 1998 430 23A LEG. JAR CE 
: * 
* "T2 © 
x mg. * . 
v * 
| a - 8 : . 
9 +4 > ++ pd ade 7 „ Wanne 


mn is ho as Abt mien K- 
- ſtances in chemiſtry ; the diſcovery of it is attributed 


by Leibnitz to Brandt. He made this diſcovery in | 


the year 1667, and communicated it to 8 
NTT COT F 


TY — R > — _ *. — 


| ngpinis'chatTobthe? cif Dink (had ed 
to purchaſe the ſecret from Brahdt, but Kunckel 
having been deceived by Kraft, fell to work him- 
ſelf, and diſcovered a way of making this fubſtance, 
which he publiſhed, and from that time it has ge- 
* IP hat Wiſes" 28 f 


For ſome time 8 31 in very 
inconſiderable quantities, the operation being tedi- 
| quanrities 
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quantities of urine. An ach wee mb 
to ſhorten the operation, and render the proceſs leſs 
diſagreeable, bur to little purpoſe; the beſt account 
of this method of making phoſphorus was publiſh- 
nn 1 
ERM ew ien Mos 211% nt 
ten made Guin need unt . 
earth which remains aſter the calcination of bones, 
conſiſts of phoſphat of lime, and Scheele proved, that 
by mixing this phoſphat of lime with the nitric or ſul- 
Phurie acids, theſe acids, bytheir ſuperior attraction, 
_ combined with the Mee, and expelled the phoſphoric 


| „ 


well deſeried in Chapea en of e 


Since this time, phoſphorus has generally been 


de from the eam ef bomes andthe making 5 


B rn 
Rye 2 Hog. eats Fi en 
ods . es 
1 
ways the ſame ſubſtance. | It is generally of a fleſh 
colour, and tranſparent when pure; is of the con- 
 fiſtence of wax, and may be cut with a knife. 
When it comes in contact with the air it emits a 
white ſmoke, and its furface appears luminous in 
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heated to about 86 degrees of Fahrenheic's ſcale, it 
takes fire, and burns with great rapidity. ; what re- 


be noticed. 


34 XK 2 
Iran —U—j—ͤ—̃ ac, 
=—_ 


the dark., When expoſed to the azmoſphere,, and. 


mains after the combuſtion. is of a red colour, at- 


tracts humidity from the air, and becomes liquid: 
this ee eee een ſoon 


f e G * "or 
9 * 


een 
dy, the characters become luminous in the dark. 
Various contrivances have been made for lighting 


a candle by means of phoſphorus, ſuch as the phi- 


the phoſphoret of lime ſeems beſt to anſwer this 


PL E 2 


| Phoſphorus is capable of being diſſolved by va- 
rious liquids ; ſuch as alcohol, ether, and oil, which 
it renders luminous. The phoſphoric oil, or liquid 
phoſphorus, as it is generally called, may be rubbed 
upon any part of the body without danger, and ren- 
ders. that part luminous in the dark. The light 


produced by this ſolution of phoſphorus in oil, very 
, APs Prat eee, 


Putrifying animal ſubſtances be a 
phoſphoric light; and particularly fiſh ; rotten wood 


. often does the ſame. If 
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e 
plunged in pure oxygen gas, it burns with; great 
brilliancy ; during this combuſtion the oxygen is ab- 
ſorbed, and a quantity of acid liquor formed, which 
is equal in weight to the quantity of oxygen and 
phoſphorus conſumed. Lavdiſier, and De la Place, 
have found that forty-five grains of phoſphorus, 
during their combuſtion, dae HAR 
3 | 


ee mais wh wi 
ent ways, Firſt, / by a rapid combuſtion and defla- 
gration. Second, by a flow combuſtion. Third, 
by a decompoſition' oi bodies which contain 
oxygen. | 


T The phoſphoric acid combines with a variety of 
ſubſtances, particularly lime, and the alkalies.— 
With lime it forms phoſphat of lime, or earth of 
bones, which is ſometimes found in nature in large 
quantities; entire rocks being compoſed of it.— 
With potaſh this acid forms a ſalt capable of chryſ- 
tallization, called phoſphat of potaſh, which is 
very little known. With ſoda it forms a ſalt, which 
may be procured in beautiful cryſtals, called 
phoſphat of ſoda, but better known by the name 


5 


N 
0 


A * op — 


* 
3 


—— 


rr router to. and} ASS 


.  ——— 


* 


har 


= 


* = 


: 


Manon GORIUOBES A it - 
: Tz % 7 : f - 


* 1 Cx "4 
-ſak ; it is chiefty 
1 3 TIED. got. dE . 


uſd as a 
. 


7 5 


1 "= 


£ 
L o 
" oy * 
* * 
* 
| ; od 
k $: * ? 4 4 J 
* 41 1 
7 ® 4 
* % * * * 1 a Fl * 
N 34.4 24: 44 is ern „ $9 v3 01 
* * 
* . 


© * 
— 
. 
* 
as '& = 
* 
0 
o 
. . 
* 
4 5 
s E 
* 
cy 
=» 
4 S 
5 * 
, 2 
.. 
: 
* 
* 


* : Gb, , * r . 82 
5 C47 x © oj | BB 4 Mos x 11 Ne 184 Sp 


. 
2 % #18. $5 £3. þ 
* 1444 + -* Ch Aa N * * * N 


- IT. 


a - 
- * * - 
* 
* 
o % 3 
3 2 
@ . 4 
s #4 - 
* 0 
* 
* 
. 
5 * 
* 
9 
\ 
- 


„ * 1 
* . = 
4 a 1 - "IX : * 
' 9 - F n 
. 
= p 1 
* . - 
© * bh « ng " 
2 of.” * 
LE | 7 | ; 
L , : 
© * 
. 
* 
o 4 - 
. * 


THE muriatic acid, or ſpirit of ſalt, as it is com- 
monly called, is very abundant in the mineral king- 
dom, being naturally combined with different baſes, 
particularly with ſoda, lime, and magneſia. This 
acid is never found pure or uncombined, and in or- 
der to obtain it in this ſtate, we muſt diſengage it 
from other ſubſtances, with which it is in combing» 
tion. It is moſt uſually diſengaged from'common 
ſalt, by means of the ſulphuric acid, which having 
a greater affinity for the ſoda, the muriatic acid is 
expelled in the form of gas, and is abſorbed by the 
water in the receiver. Wolfe's | apparitus is the beſt 
for this 27 


n ihe e en the muria- 
tic radical is put down among the acidifiable baſes, 
yet the muriatic acid does not appear to have been 


deconipoſed 
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LECTURE x. 


am ee tn U chens eee ſo that 
we have no idea whatever of the nature of this ra- 
dical, and only Deere 
is is acidifiing pr aciple. -. 


Che \nntictic 6rd 40 s U . 0 veliiths 


1 0 


than the ſulphuric, and has a weaker affinity for 


earths and alkalies. It differs from the nitric acid 
in its colour, being of a yellowiſh green, while the 


f eee ee 


e e acid combines with potaſh, and 
forms « ſale called muria of potalh, formerly known 
by the name of febrifuge ſalt of Silvius. The crys- 
tals of this ſalt are not cubic, like common ſalt, but 
parallellopepids. One hundred grains of this ſalt 
contain thirty of muriatic acid, fixty-four * 
and ſix of water. 1 1 4 


"The nee acid Hams wick fods a neutral 
falt called muriat of ſoda ; this combination is the 
common alimentary ſalt, the taſte of which is well 
known: it decrepitates when thrown upon hot iron, 
and is nearly equally ſoluble in cold and hot water. 
One hundred parts of this ſalt contain thirty-four of 
acid, fifty of alkali, and fixteen of water. The figure of 


its cryſtals is a cubic. It is uſually procured 
from 


9 


parts of the world in the form of foffil or rock ſalt. This 
ſalt is of three kinds, namely, rock, or native ſalt, 
bay ſalt, and white ſalt. The firſt is dug out of 
mines, the ſecond is procured from ſea water eva- 
porated by the ſun, and to obtain the laſt, fea Wa 
urin eee _ 


The muriatic' acid bine with the d 
alkali or ammoniac, forming the muriat of ammo—ꝛ 
niac. This is the moſt uſeful and intereſting of all 
the combinations with ammoniac, and is known by 
the name of crude ſal ammoniac. This falt is 
much uſed in the different arts, and has the pro- 
perty of making tin unite very readily with iron 
and copper. It is uſually brought from Egypt in 
ſemi-tranſparent cakes, but ſome manufactories of 
it have lately been eſtabliſhed in Europe, theſe have 
however been kept ſecret. One hundred parts of 
this fale contain fifty. to of acid, forty of amme- 
niac, and eight of water. | 


ü d be wed 
alkalies ; the ſulphuric and nitric acids unite with 
the ammoniac, and diſengage the muriatic acid. 
The fixed alkalies and lime have a greater affinity. 
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"The Spree leid * of bin wits a 
4 much greater quantity of oxygen than it poſſeſſes 
in the ſtate of com myriatic acid, and what is 
remarkable, it more. volatile, while the - 
other acids, when ſuper-oxygenated, become more 
"fixed. In this ſtate likewiſe its powers as an acid 
are weakened, for it has a_ much weaker affinity 
for alkaline ſalts, and will not even redden the blue 
colours of vegetables, on the contrary, it deſtroys 
theſe colours. The acid in this ſtate is called the 
oxygenated muriatic acid. The muriatic acid ſeiz · 
es oxygen with great avidity, yet ſo weakly does it 
hold it in union, that it may be expelled by a very 


moderate degree of heat, or even by expoſure to 


the rays of the ſun. This acid is procured by diſ- 
tiling common muriatic acid from the oxyd of man- 


_ ganeſe, by means of Wolfe's apparatus; the acid at- 


tracts the oxygen of the manganeſe, and flies off in 


the form of gas, which is readily abſorbed by wa- 


When oxygenated muriatic acid is mixed with 
cauſtic or pure ammoniac, a quantity of water is 


farmed, and azotic gas is diſengaged, the acid re- 


turning 


Dünn wy 
turning to the; ſtate, of common Mutistie acid. In 


#. 


this experiment the oxygen of the acid / combines: | 


> rags, 9, che roumedesned- fem, 


br ELD SES) nut 


LES Gans with, — 


aſh a beautiful white ſalt called the oxygenated 


muriat of potaſh. The oxygenated muriatic acid 


which exiſts in this ſalt, contains much more oxy- 
gen than when 1n a liquid ſtate, and the oxygen is 


very looſely attached, being ſeparable by mere 


heat. From one hundred grains of this ſalt may be 
procured ſeventy-five cubic inches of extremely pure 
oxygen gas. A ſmall quantity of this ſalt rubbed in 
a mortar with flowers of ſulphur, explodes, and ſtill 
more violently with phoſphorus. | 


If this ſalt be uſed inftead of nitre, a gunpow- 


der will be formed much more powerful it its effects 


than common me. 


If the muriatic acid be combined with the ni- 
tric, an acid is formed, which has different. pro- 
perties from either of its component parts ; this acid 


is called in the new Nomenclature the nitro-muria - 


tic acid, and was formerly known by the name of 


aqua regia, 
Berthollet 


| 
i 
| 
|; 
i 
Þ 
N 


* 


„„ „„ — 5 „ 


—ä——k— 


tt i ae we re RN 


* 
* 


operation 


. bo 


ſeizing the oxygen of the 


ſeveral accounts ſeems moſt 


acid, and this on 
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le acids are the acetous and 


THE principal v 


| the tartarous ; the former is known by the name of 
vinegar, and is formed by the oxydation of vinous 


liquors, generally by expoſing them to the atmoſ- 


phere. It appears in the form of an acid liquor, 
more or Jeſs deeply tinged ; by diſtillization it is ſe- 
parated from its impurities, and is then tranſparent 
and colourleſs ; when concentrated, which it may | 
be by various methods, it is called radical vinegar. - 


The acetous acid produces neutral ſalts by combin- 


ing with different ſubſtances. With potaſh it forms 
acetite of potaſh, commonly called diuretic- ſalt, 


which may be procured in fine cryſtals, but is 


very deliqueſcent. The acetite of ſoda is likewiſe 


deliqueſcent, but very little known. The acetite of 


ammoniac is extremely deliqueſcent, and is known 


in medicine by the name of ſpirit of Mindererus. 
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The radia urge acid carbon, Nac. 


Sen, and a ie azate. rg: 


. fore, and wn- 


— like the acts eee eee 


radicals, differing only in the proportions of thoſe 


ſubſtances which compoſe the radical. Theſe acids 
may be W by * | | 


eee RI os A 


| of hydrogen, carbon, and a little oxygen. If 


theſe ſubſtances be combined with more oxygen, 
an acid may be procured in cryſtals reſembling the 
acetous acid in taſte, but differing from it in ſome 


other properties. This acid 1s called acid of ſugar, 


or oxalic acid, and is generally made by oxydating 
ſugar by means of the nitric acid. 


The acid of ſugar unites with alkalies, caiths, 


and metals, and gives the name of oxalat to the 


combination. The moſt curious fact relative to 
this acid is, that it attracts lime more powerfully 
than any other acid, forming with it a compound 
nearly inſoluble ; on this account it is an excellent 
reſt of the preſence of lime. The acid of ſugar 
takes ſpots, and particularly iron-moulds, out of linen. 
The mallic and citric acids are only varieties of 
this acid. Wood 


Wood, when burned or diſtilled, yields a par- 


a0 eee, eee | 


r e 


0 — water byibejin] ed 
che clear liquor ſuffered to cryſtallize, beautiful 
cryſtals may be procured, which have been called 


cream, or cryſtals of. tartar, but according to the 


new Nomenclature, acidulous tartarite of potaſh, for 


nnen | 


Ne eg beende Vr ren ais 
„ £44 19228 -} 

Fog Many ee eee of 
combining to ſaturation with potaſh; and forms a 


neutral ſalt, the tartarite of potaſh, 1 


— been call Rochelle far 


£4 . 


vegetable acids, compoled of hydrogen and car- 


The bark of oak, and other aſtringent vegeta- 
bles, but particularly the gall nut, contain a ſub- 
ſtance which has been called the aſtringent princi- 
ple; it has lately been diſcovered to be a peculiar 
acid, and is called the gallic acid. This acid has 
a ſtronger attraction for metallic oxyds, than any 
other acid; it precipitates iron from its ſolution in 
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changed into the oxalic acid by means of the nitric, 


which, ſuſpended in water by means of 3 
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* | amber be diſtilled in cloſs veſltls; chere fub- 


| limes from it a peculiar acid called the ſuccinic a- 


cid. The compounds formed by this acid with 


| tue end are called ann 


Ni iel er Aenne 
— fade; eee 
aadetrhe borecic gg this acid may be procured 
from borax by means of the ſulphuric; and has been 
called ſedative ſalt. The combinations of this a- 
are little known, excepting the borat of ſoda, or 
common borax, which is very uſeful in ſome of the 
arts. The boracic radical is not known. 


Fluor-ſpar is compoſed of lime, or © calcareous 
earth, combined with a peculiar acid called the flu- 
diic hl This act may be prota on the 
four by wens of the ſulphuric. The Hubeie add 
ſhould be kept in leaden veſſels, as it diffolves glaſs 

P + very 


erunnxx. * 
very readily. This property affords. an. eaſy; me- 
thod of. exching. on gad. The name of. fluat is 
given to the combinations formed by this acid with 
different ſubſtances; we are however little acquaint- 


ad with any of theſe combinations - oe: 
of lime. [Rh 


ad bn bd at ems end 
poſed to a red heat for ſome time, a peculiar acid 
unites with the potaſh, called the pruffic acid, and 
the combination which was formerly known, by the 
name of phlogiſticated alkali, is called pruffiat of 
from their combinations with other acids. Iron is 
precipitated by this acid in the form of a beautiful 
blue powder, commonly called pruffian blue, but in 
the new Nomenclature, pruffiat of iron. The pruſſiat 
of potaſh is a very delicate teſt of the preſence of 
iron. 1 | 

The radical of the pruffic acid is ſuppoſed to be 
ane brmaltamed 8 
tity of hydrogen. 


Thbete ure 


in the pro 


* 


* . 5 


* * T7 * 


1 


yon 
- 


from thoſe we'have 


+ 
„ — 
* 
* 
«Y 7 
* 
"OEM *. 
54, 
= 
_ ad 
Lg 
* 
Fe 
* 
© ay 
- 
* 41 
— 3 
wet _ 
— 
1 ” 
-- 
2 
W * 
* 
1 ” 
* 
Fo * 
Lk 
S*+ 
** 
* 
8 
mm 
* * 
* 
* 
* * » 
* " 44 
' * 
- o 
* 
. 
= -. 
* > 
* 
* o 


8 * 
_ 
© + 
0 
- 
* 
6 — 
* 
** 
* 
" 
* 
* 
- 
* 
- 
ws 
” 
* 
" S 
- 
P * 
— * 
o g 
, 
* 
— 
% 
a 
U 
% " „ 
* 
8 — 
"_ 
. 
* 
<< 
» 
* 
9 
. 
wm 
\ . 
e — 5 


— 


/ AS Ra ee e 1 * ur N N 
e "43A. FS 8 . 
en eden den d US ee, eee, 47, 
— 10s E ur: eee 5 
ba en ee ee nenn. . 


1 an almoſt gen. 


our feet, and which compoſe the largeſt rocks; and 
that the vaſt variety of ſpecimens which adorn the 
cabinets of the curious, are compoſed of a. very few 
4 ſcarcely exceeding five in num- 
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r 
meaſure more dry, hard, inſipid, and inſoluble; 
ile the other three poſſes ſaline properties, which 
render them akin to the ſubſtances denominated al- 
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| been tefnied falino-eanty, b 
 baytes, magneſig; and lime. The other two are, fler 


þ — Some other earths have been lately 


are found in very ſmall quan- 
d Loeb s de adurancins earth, and jargon 


All the carthy and 3 


with are compoſed of ſome or all of the five earths 


* 


jut enumefated, Their general character is dry. 


. nels, indeftruMtibility; und infufbility, beſides which, 
e eee 2 


nne een COR #4 4 
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ſcratches or wears away metals ; its weight is about 
25 f that of an equal bulk of water. It is infuſible, 
incombuſtible, and inſoluble in moſt acids; but 
ſoluble in alkalies with the aſſiſtanoe of heat, form- 
ig glaſs: . 
1 agate, grit, ee 


: 3 or . eee Save 
to the tongue, and hardens in fire, contracting in 


its dimenſions, and when expoſed to an extreme 
aw Ry MAIER n 


| When mixed with water and des in prope 
proportions, 


e — bb 


. proportions, ir fortis'porcclain ; it conſtitutes the 
greateſt / part of clays, ſchiſts, ſteatites, &c. a 
n bab: of all Kinds of earthenware. | 4 825 


Win n aut act i a te | 
alumin, a ſalt much uſed. in different arts under 
the name of alum, of which there are two different 
kinds, the common and roch alum, which do not 


| ſalt has u ftrong ſtyptic taſte,” and is evidently ſu- 
perſaturated with the ſulphuric acid. It diffolves 
in fifteen times its weight of cold water. The 
combinations of *this carch ain eee 


3 


Barytes, or heavy 3 3 white 
and pure, and is faluble in about 900 times its 
weight of cold water, to which it "communicates. a 
taſte and properties ſimilar to lime-water. Its ſpeci- 
fic gravity is to that of water as four to one. It is 
precipitated from its combinations with the differ- 
ent acids by the pruſſiat of potaſh, like metals; from 
"theſe circumſtances, there is reaſon to ſuſpect ir to 
de a metallic oxyd, but chemiſts have never yet pro- | 
cured it in a meralllic or deoxydated form? * 


2 Tue moſt common form in which we meet with 
* : this od 
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|  thiseanth, in in combination with, the, ſulphuric 4: 
x; cid, forming ſulphat af barytes, or heavy ſpar, the 


| combination by means of an alkali. 


ſpecific gravity of which is to that of water as 4 
to 1. It generally accompanies metallic veins.— 


| This ſubſtance is nearly inſoluble, in water. 


eee | 


bene which does mac appear w exiſt in great 


quantity in nature. One hundred parts of carbonat 


of barytes contain twenty-eight. of Pt = * 5 
ton acid, and oo Tr © ng 


Beryizs Gare wich, cha ic ack, "nite of ba- 


.rytes, a ſalt which has never ie 


is . knowl... 


This earth TX. mich Lag a6 the | 
muriat of barytes, an 
ed by nature. This ſalt is one of che beſt teſts of 


inn 


Magnefia is never n | 
generally combined with the ſulphuric acid. 1 


procure it pute, it muſt be 3 {00 


n + 


| This earth i is extremely white, light, and ſpun- 
g&3- 


2 1 . 
cr vid dab i firs dies which are extremely 
ſoluble, and fince it has u weaker affinity for acids 
- than lime, it *** by thai 
ſubſtance. .. 5 


. i Git ee of + 
magneſia, better known by the name of Epſom ſalt. 
This ſalt is found in great plenty in the bitter liquor 
chat remains aſter the cryſtallization of common 


the magveſis in ofe, is procured by precipitating the 
_ earth” from this falt. One hundred parts of the 


ſulphat of magnefia contaig Wa ne of . 
nieceen"of earth, and fifty-ſeven' of water, 


he nitrat of magneſia vom hn. 
This ale ann 


X74 


© virgins Meni hy * 
queſcent, and remarkably bitter: It is contained 
e 994) ee eee 


| bent of üngpefs; or md inde, * 

r — by 
precipitating the magneſia from the ſulphat of mag- 
neſia by a carbonated alkali.” One hundred parts 
F ˙ chitin tity of carborue acid, 
forty-eight 


falt, made from ſeawater,” and the greateſt part of 
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lowing—Firſt, they efferveſce with acids. Second, 


"ans err xz | 


w_— and twenty-two of dee, 
The carbonic; acid may be driven off by a violent 
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ee an 
1 and chiefly wich the carbonic acid; it 
may however be procured pure by expelling be 
carbonic acid by meam of heat... It js ſoluble in 
680 times its weight of water, forming. lime water, 
which has an alkaline taſte, and peculiar properties. 
Pure lime attracts water, with great avidity, which 
becomes fixed or ſolid in it, and giving out its la- 
tent heat, cauſes the maſs to become extremely hot. 


" The;combigation of lime with the carbonic acid 
n the moſt common, and comprehends 
all thoſe ſtones or rocks, which are known by 
the names of chalk r 3 _ the 
Oral pos eee it 


„ ES See PIs fol- 


they are convertible into lime by calcination. There 


are many reaſons to believe, that nearly all the cala 
reous earth which we meet with on the ſurface of 


en in the form of limeſtone, chalk, marble, 
&c. 
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Exc, derives. its origin from hs: dion of the 
ſhells of marine animals. Lime, mixed with ſand, 
and tempered with water, forms mortar. This im- 
. 
ln Higgins. 


. ſulphuric acid, forms 
 Culphar of lime, gypſum,” or Plaſter of Paris. One 
hundred parts of this ſalt contain thirty of ſulphuric 
acid, thirty-two of lime, and thirty- eight of wate 
1 tk be ay Faced by hs ARE, 
of pyrites, which happens to be incumbent on beds 
of calcareous earth. It is ſoluble in about one hun- 
dred times its weight of cold water. It's uſed for 
roms eee dee e 


4.46 


"The ine and m ach form mid lms 
| EIS; which are luis known, | 
11 

n Tak he HE 
| gust of lime, or Derbyſhire ſpar. Lime is likewiſe 
found combined with the phoſphoric acid, and this 
conſtitutes the earthy part of the bones of animals. | 
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| Merais os Rt a 
weight and luſtre : they are fuſible, cryſtalliſable, 
and combuſtible ; they decompoſe water, and ſeve- 
ral acids, and are converted imo metallic oxyds. 
They have by chemiſts been generally divided into 
three claſſes, ſemimetals, imperfe& metals, and 
perfect metals. This diviſion, as is properly. ob- 
ſerved by Fourcroy, has evidently derived its ori · 
gin from the erroneous ideas of alchemy. He 
divides metals into five genera; in the firſt are 
_ compriſed brittle and acidifiable metals: this ge- 
nus contains three ſpecies, arſenic, tungſten, and 
molybdena. The ſecond: genus contains thoſe 
. which are brittle, and ſimply capable of oxydation, 
of which there are five ſpecies, cobalt, biſmuth, 
nickel, manganeſe, and antimony ; the third genus 
includes the ſemi-ductile and oxydable metals, of 


* 


— 


FF. 


which there ate two, zine and mercury. The 
fourth genus contains ſuch metals as are perfectly 
ductile, but at the ſame time eaſily oxydable: ſuch 
' as tin, lead, iron, and copper. The fifth and laſt 


deus comprebends choſe that poſſeſs perfect dusti- 


lity, but which are not oxydable without great 
2 e ee eee 


hy ke eee eee 
which metals may be united with. oxygen, they 
may in general be reduced to three. Firſt, the 
contact of air, aſſiſted by caloric. Second, by de- 
e i ace} b bee erge- 


-- Difinent nah Wee dimen Une de 
e eee e e e anda in 8 
tal, ſeparately conſidered, abſorbs different propor · 
tions of oxygen, and ſtops at various points of oxy- 
. NN Te Ms 


dutch dil huts eee a 
Sons huvsfowentts as bebe fable 
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that if their oxyds be fimply expoſed to the light, . 


the oxygen ſeparates from: them ſuch are gold and 
filver. Others, as mercury, require for its ſepara- 
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Others have ſo ſtrong an attraction for oxygen, that 
it cannot be ſeparated from them merely by the ac 
ion of caloric arld light; nothing but the addition 5 
— ON RO | 


"3 * 1 © 
fition. Man“ Tus», * Ty : {Is L823 $+ F316 
- , * - - . 
; * y 0 1 


* 
5 \ Ld 
* A ; py 


Mak cn tC edits, Ges 


be previouſly oxydated, but when the acid is dilut- 


ed with water, the metal decompoſes the water, be- 
comes oxydatedy and is then diſſolved by the acid. 


A an exception to this however, it may be obſerv- 


5:4 that metals can be diſſolved in the nitric. acid 


without the addition of water; for they decompoſe 
a part of the acid, attract its ey fi ind ae: them | 
nee remainder. eee 


22 p 


3 er ld nad plating, « are 


found pure, but generally-in the form of oxyds, or 
ores. Theſe metallic ores, excepting thoſe of iron, 


are never found in regular ſtrata like the carths;-bur 


in cavities, or rents, which run among the earthy 


ſtrata in all directions. From this, and other cir- 
cumſtances, it ſeems probable that metals are con- 
tained in large quantities in the interior parts of the 
earth, and that, by nnn 


c * 
To 


Io convert metallic ores into metals, they are 
fiirſt roaſted, to drive off the ſulphur and arſenicd, 
ing their oxygen. The unmetallic parts are vitri- 


fied, and float on the ſurface, while the metal falls | 
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_ pub: erent df 
reſembling antimony, but its oxyd is white. This 
oxyd, which is improperly called arſenic, is ſoluble 
in about eighty times its weight of cold water, or 
fifteen times its weight of boiling water. Oxygena- 
ted muriatic acid digeſted upon this ſubſtance, con- 
verts it into arſenic acid, by imparting its ſupera- 
bundant oxygen. The oxyd of arſenic is uſed in a 
variety of arts, but is a moſt deadly poiſon. The 
beſt antidote is the ſulphuret of potaſh, which de- 
compoſes the oxyd, and renders it in a great mea 
ſure harmleſs. * any ſubſtance en . 
thrown un voids hot iron, a ſmell ie hat of 
CE EOS HN * ue r 
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; Coban is of a grey or ſteel colour, cloſe grained, 


difficult to fuſe, and not eaſily oxydated. It is ge- 
nerally however found in the ſtate of an oxyd; mine- 
ralized by ſulphur and arſenic. The oxyd of cobalt 
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MR bs? 


the ſtat of an oxyd, but does not form any interoſt- 
ing combinations, excepting the ſolution of it in 


the nitrc ri 8 id hich f a 5 y 
pathetic ink. at i eo biter hoo fear een! 


Dim nice non 
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ce v1 


9 9 —— of e red by the - 
application of plates to each other; it has à rediſh 


tinge, particularly when expoſed to the air; it is 
nearly ten times heavier than water, is not mallea- 


4 


ble, but eaſily reduced to powder lt is ſoluble in 


the 


che acids, from which it is precipitated by water 

alone, in the form of a. a 

nee a 

woof ae tet gi ban Ry nu I 4 1. 
Wehe ban a. redifh.; caſt, eee 

magneric, and very infuible. It is ſoluble in the 

acids. It is often. found mineraliaed by copper, 


forming cupfer-nickel ; aa 6 
G00” 


„ 
metallic ſtate, but grows black when expoſed to 
the air. Its attraction for oxygen is ſo great, chat 
it is always found in the form of an oxyd, which is 
black, hard, and ponderous ; it contains nearly half 
its weight of oxygen, which may be procured from 
it in the form of gas merely by heat. There is ano- 
ther oxyd of manganeſe, called black woad, which 


inflawas emuoatly whin Giged ich Bebe | 


1 colour, and 
ſcaly texture; it melts ſoon after ignition, and ſoon 
oxydates. It detonates with nitre, and forms oxy- 
dated antimoniated potaſh. It is generally found - 
mineralized by ſulphur, in the form of ſulphuret of 

antimony, or crude antimony, which is converti- 

ble 
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Zinn want afe bd dd et, Wight sb 
and ſo far malleable as not to be broken by a ham- 
mer, though it cannot be much extended. It 

ee eee and when heated a little 
above its melting point, particularly if agitated, it 
burns with a+ dazzling white flame, and oxydates 


with great rapidity. The oxyd thus formed is vola- 


tile, and condenſes into a flocculent maſa, which 
has been called flowers of zinc, „ 
Wool. : 
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| Thin mend h weh 3 Ene 
minecalifed by ſulphur in the ore called blend: 
there is likewiſe. another one of zinc, called cala - 
mine. It is generally found mixed wich · more or 
leſs lead, and ſometimes in ſuch quantity in the 
Eaſt Indies, that it is fuſed in that ſtate, and forms 
| | 7% . xa 
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+ he metallic compound known by the tinitic of Tbs. 
tenag. Dyuted ſulphuric acid diſſolves zinc rapid- 
of. very pure hydrogen gas 
is driven off, which ariſes from the decompoſition 
of the water. The ſulphat of zinc may be procured 
in white cryſtals. The muriatic and nitric acids diſ- 
folve zinc, but the compounds formed by them 


— wet 


e 


Zinc, precipitated Sal ths . | 


phuric acid, in the ſtare of an oryd, forms a pig 
ND eee e ve ai 


60 1 


"io differs from io ai ac kite 
in in the common temperature of the at- 
moſphere, but if cooled down to 39 below o, it 
becomes ſolid, hard, and malleable. This metal 


is fourteen times heavier than water; it evaporates 
in low degrees of heat, and boils at about 600. 
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When expoſed to the air, and heated ſomewhat 
ſhort of its boiling point, its ſurface becomes flow- 
ly oxydated; forming the red oxyd of mercury; 
from which the oxygen may be expelled in h 
Wenn © 19 TIL RE 98 


The ſulphuric acid when hot, b decompoſed * 


oxydating itſelf en part of the - 


is A TOOT: 
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. Corroliee fublimete/ in folibly;ia 3 | 
weight of water, t e e 
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Mercury combines with fulphur Þ trituration, 


forming a black powder, which has been called 


| bs formed by heat, which.is called cinnabar, which | 


n e 


Mercury as uſualy ieee fat 


phur, in the form of cinnabar; very ſeldom pure. 


It readily combines with moſt metals, forming what 


is called an amalgam. Looking glaſſes are cover- 


8 
id e e 
natic acid be employed, © corroſive ſublimate is 
formed, or the oxygenated muriat of mercury; but 
if che common muriatic acid be uſed, then the 
| ſubſtance formed is muriat of mercury, or calomel. 
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ra þ 4m Sight MDs ink lads: 
than lead, but very malleable, and capable of being 
extended into thin plates called tin foil. It is the 
© lighteſt known metal, extremely - fuſible, and 
when melted, it oxydates very rapidly. The oxyd 
af tin is very infuſible,” and is uſed to make white 
opaque enamels. Thin ſheets of iron, coated with 
in, are uſed to make a variety of utenſils. 


"Ip. ve 


— with diherdt wk, and an Fa 
Amgen compte of thev parts of mercury, one 
of zinc, and one of tin, renders the action of elec- 
TO eee ETON 


oed ſalphniric 5 8 aſſiſted: by heat, 
Amine un, but part of the acid is decompoſed. 
II the acid be diluted with water, the oxyd of tin 
is precipitated. Nitric-acid attacks tin violently, part 
of it is decompoſed and oxydates the tin, and the 
* n 


The mariacic cid die ae rin; bur de. 
nitro 


_ AECTURE/XXHL 731 
nitro · muriatic acid diſſolves it much more readily, 


forming a gelatinous kind of liquor, the nitro · mu- 


 riat of tin, which is uſed by dyers to brighten the 
colour of ſome red tinctures. Tin detonates with 


nitre; and if tin foil be wetted with a ſolution of 
AER nemme 


? Tin is the principal ingredient in the cache 
tion of pewter, the other ingredients are lead, zinc, 
biſmuth, and copper. Xa vagina 
copper veſſels: ir is ſometimes found native, but 


unn Ü— al) fancy rate 


| nd biden ents Rk 
able ſpecific gravity ; it melts; long before ignition, 
and begins to oxydate, . In its firſt degree of oxy- 
dation it is yellow, and has been called maſsiĩcot; 
by imbibing more oxygen it becomes red, and is 
then called minium, or red lead; more properly 
the red oxyd of lead. If a great heat be quickly 


applied, this oxyd is converted nne | 


by a ſtill mare, glaſs. 


10 eas was i a 
Tuo parts of lead, and one of tin, form ſoft ſolder, 
which melts with leſs heat than either of the metals; 
| but a + compoſition of biſmuth, lead, and tin, in 
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- boiling 3 it is then derumpoſecd and oxydates-the 
metal. Nitric acid readily converts it into an oxyd, 


which is diſſolved * _ key ho nitric Ce Ry 
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Fn that this metal decompoſes all the muriats; 
and on this principle, ſome manufactures for the 


Py; 


ſeparation of ſoda from common falt have been 


eſtabliſhed. The muriat of lead formed in this ope- 


ration is of a beautiful yellow colour, and uſed as a 


' pigment. The acetous acid oxydates lead, and forms 


white lead. All the oxyds of lead are ſoluble in the 
acetous acid, and the ſolution evaporated forms ace- 


Lead is 
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tite, or ſugar of lead. If this acetite of lead be dif- 
it affumes a beauiful nmified appearance. alice 
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nails improperly uſed to. PIR 
ſome wines, but may be detected by Hahnemanns 
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The uſes of lead are very numerous; perſons 


who 
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by ſulphuret of potaſh, | Lead is ſeldotm found na- 
tive, but generally mineralized by ſulphur and arſe- 
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plaint called ci pit, which may be remedied 


metals, and excepting platina, che moſt difficulr to 


bined with phoſporic acid. EY pA 02128 Hat 


Icon is the hardeſt and tmoſt elaſtic of all the 


be fuſed. Next to gold, it has the greateſt tenacity 
of pans, It is about ſeven times heavier than was 


ter. This metal is more uſeful chan any other; 


it has a very ſtrong attraction for oxygen, which 
converts its ſurface into an oxyd, or ruſt. Iron 
has the peculiar property of welding in a white 
. V 
I iron be deprived: of its oxygen as much 4s 
poſſible by placing it in eontact with red hot cliar- 
coal, nn 
called ſteel. | 


4 


Sulphuric acid diluted diffolves iron, and during 
the ſolution a great quantity of hydrogen gas flies 
off. The ſulphat of iron thus formed is of a green 
colour; but is never made for uſe by art, being 
extracted from pyrites, or ſulphuret of iron. 
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Nitric sida very eagerly on iron, „ 
l thrown down in the form: 
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Iron is very ſeldom fone 4 in nature, but 
- with ſome other ſubſtance; 
moſt commonly with oxygen. It is often 'combi- 
ned with ſulphur, forming pyrites, the figure of 
which is ſometimes very beautiful. It is ſometimes 
men Re ge eee 
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Iron is over found in veins, like as other 
metals, but ſtratified like the earths: and there are 
ſtrong reaſons for ſuſpecting that the greateſt part, if 
not all FF ; 
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CoprkR is of þ dull red colour, and a fine gra- 
nulated texture when broken; it poſſeſſes canſider- 
able ductibility, and may be drawn into fine wire, 
or beaten into thin leaves; it is rather more than 
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_ Almoſt i Alpe this meta), .bur 
what is remarkable, they diſſolve more of it by 
e N chm by VI: 


e acid, when concentrated and hot, 


diffolves copper, forming ſulphat of copper, or 
er which may be procured in beautiful 

ue cryſtals. One hundred parts of this ſalt con- 
2 forty-three of water, and ewenty- 
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. | comple. The nitrat of copper is a green 
_ * . diliqueſcent falt, which has the curious property 
l 2 
_ foil, as has been before" noticed. The muriatic a- 
cid when concentrated, diſſolves copper, but the 
nnen 
8 : a tae ic: | | 
J ear an eats 
3 ha ard the axe 
| Purpoles is very improper. The ſolution of copper 
in the acetous acid, forms acetite of 'copper, which 
d beiti in en nnn of « deren groom s- 
wur, rr 
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-Coppar tndity ee Wan este Wiki 
perature much lower than what is -neceflary to 
melt he copper; by which. means copper veſſels 
„ e þ 


A mixture of copper and tin cn; 
l HORTON WIG FR Ton, 
= and with different proportions, prince's metal. 
Copper is ſometimes found native, but generally 
combined with cm A e | 
3 or blue colour. 
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de immerſed in concentrated and boiling ſulphuric „ 

acid, the acid is decompoſed, and a large quantity 

of ſulphurous gas flies off; eee „ 

bree vg ene ee itade e , 

hen tf. $636 u MA ad a es * 

-Thenicric acid difoivesfiver very rapidly, _ Fs 
— — this ſolution depoſits cryſtals 

ol nitrat of ſilver. The nitrat of ſilver is an excel- 
FEE 


0” 15 f | 
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oxyd of ſilver, precipitated from this ſolution, which 

is much more extraordinary and terrible than any 

other ſubſtance with which we are acquainted. The 
ſilver is precipitated from the ſolution by lime -water, 
Amme | Thi tant: 


| Gold is the molt pete and  indeſtruMible of | 
metals ; it appears yellow by, reflected light, but 
green by tranſmitted light. It is ſo tenacious, and 
at the ſame time ductile, that a grain of it may 
be beaten out ſo as to cover fiſty- ſix ſquare inches, 
but when it is uſed to cover filver wire, it is ſpread | - 
over a ſurface 12 times as great. Pure gold is nine- _ 
257% | teen 
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ges of white heat; it readily unites wih the other 
metals, and ps with mercury — 1-4 
of gilding metals. 

001 1 un Mb % n 23% Nanu tr 
Neither the ſulphuric, muriatic, or nitric acids, 
"Wy any effect on Gold, but the nitro-muriatic 
acid diſſolves it very eaſily ; and if it: be precipitated 
from the ſolution by means of. ammoniac, the pre- 
eee ee when heated, with very great 
W pe +0 Her NN NJ. Bur Fee hb ot fo „der 
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Gold is generally: ſongs pure, mi with awry 
or diffuſee'in/fne grains through ſtones. 
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(mallpanicles, and is in che-heavieſt body with which 


we are acquainted, being at leaſt twenty two times 
heavier than water. It is harder than gold or ſil- 
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eipring the nitro muriatic and oxygenated mutiatic 
acids; it unites with the other metals, and with 


copper forms a compound, e BEN mL 
polith, and not Hable to ey" RB d 
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* deere ee uh uind — 
| thought! poſſible to oohert metals into each other ; 
3s b impoſe: werten chemiſt hain hon th | 
mow eee lead othe power * {canning 
er as CES ads a ag 
An Drs" Darwin's ene eee 
earth, is very bold and ingenious; he ſuppoſes the 
ſun to conſiſt of fimilar materials to what compoſe 
the interior and primary matter of this globe; that 
during a ſolar volcano, the earth, along with the 
other planets; might be projected from the ſun; that 
the rotation of the earth might be oecaſioned by 
its adheſion to one ſide of the cavity from which it 
was projected; and that from its rotation, a8 it 
was then in a liquid ſtate, it would acquire its 
ſpheroidal form. The heavieſt ſubſtances, viz. the 
metals, would fall towards the center, and over 
theſe would be depoſited the earths which compoſe 
granite and baſaltic rocks; as it cooled, theſe earths 
would form u nucleus; and the attending and fur- 
rounding vapours, being condenſed, would form 
the ocean, which ſurrounds the whole globe. © 
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1 26 n che Annelies of graute covered by the 
oon, would be formed calcareous beds of Jund+ 


ons, marble, and chalk, from the exuvie' of 
 mnorine; animale; thaſe-would decomefiratified, from 
their; having been formed at very diffetenit-or dif 
tant: periods of time. The whole terraqueous globe 
was problably then tent by central fires ; -aſlands 
and continents would be raiſed, conſiſting of granite | 
or lava in ſome parts, and limeſtone in others; in 


ne wie anklies: would 'be funk, 


into Which. the ocean: would reti - er- 
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On ſome parts b 
of gravite and limeſtone, would be gradually pro- 
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would be produced, A nd — * 
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vw "os he mans och of 8 py 5 
neous, fires, very numerous and deep fiſſures would 
neceſſarily be produced. Into theſe fiſſures, many 


- of the metals would be raiſed, either from their 


being forced into them in a liquid ſtate, or Which 
is more probable, from their particles being evapo- 
rated, condenſed, cryſtallized, and mineralized, in 

| thoſe 
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thoſe cavities ; hence we ſhould expect to find the 


volatile metals in the greateſt quantities, and 
vice verſa, which is conſonant to experience. 
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THE chemical ſubſtances which have been hi- 
therto examined, have no life or peculiar organi- 
zation, excepting what reſults from the attraction 
of their particles. We now proceed to the chemi- 
cal conſideration of thoſe ſubſtances, which poſſeſs 


ſuch an organization and irritability, as enable them 


to fulfil the two great ends deſtined by nature ;— 
the continuation of their own exiſtence, and the 
reproduction of their ſpecies. 


Though ic may. at firſt 6ght appear very eaſy to 
diſtinguiſh the three kingdoms ok.nature from each 
other; yet there is ſuch a gradation, ſuch an im- 


perceptible tranſition of one kingdom into another, 


that it is difficult to give a characteriſtic definition 


of one which embraces all the individuals of it, 
and at the ſame time excludes all thoſe of the 


other 


chat there is not a function common to vegetables 
and minerals, ede ee tribe do 


; ae n add 


| 0 eerie og: 
e differ from- mineral bodies, in being of a 
more cornplex order of compoſition ; and though 
— a oe we -i2y of decompo- 
duced. | : gf 


1 
$i frown 


; Though the analyſis of ignebles + ci 4 
they are compoſed of four or five ſimple ſubſtances, 
viz. caloric, light, water, air, and carbon, yet 
nothing but the texture and organs of living ve- 
getables, can from theſe ſubſtances. form the mar. 
r they axe e. e he 


Though vegetable bodies are compoſed of 


rariery of ſubſtances produced by their combina- 
. theſe may be reduced to a certain number of 
principal heads, which, with Fourcroy, we ſhall 
call the immediate materials of plants, becauſe . 
they are obtained from N 
almoſt 
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R | almoſt wholly mechanical; und by „ bid et i 
= : | wt analyſis, which does not alter the nature of the 


ot ſolid. Extractive matter; — Sf 

ſugar; eſſential ſalts; ſined oil; volatile oil; aro- 

ma; camphar, reſin; balſam; gum · reſin; fecula; 
gluten; colouring matter; elaſtic gum; and wood - 
formed of ſome or all of the ſimple ſubſtances before 
mentioned, all known vegetables are compoſed. 
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ed of, and capable of being ſeparated by analyſis, 
chiefly into carbonic - and water ; it may be proper 
eons... cor xr ares ac 


"Ware is „„ hk 
bles derive the bydrogen ; this fluid. is decompoſed 
in their glands, affſted. by ſolar light, and becomes 
fixed in them in the ſtate of oil, extract, mucilage, 
&c. The greateſt part of the vegetable however 
conſiſts of carbon, which they procure from the 

| „ 75 decompoſition 
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atmoſphere, or diflolyed in the water, which is ab- 
ſorbed. by. them; when theſe vegetables decay, 
their mould uffn cattiva/ to Future vegetables, 
which nouriſhes them luxuriantly. © This mould, or 
carbon, is however gradually exhauſted by vegeta- 
tion when the crop is carried off, and then the far- 
mer is obliged to fupply quantities of carbon, 
which is generally done in the form-of dung; the 
rain water which falls on the ground thus manured, 
becomes ſaturated with carbon, and then contains 
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ANIMAL fubſtances'differ:from vegerable,”prin- 
Gone the following circumſtances. Firſt, they 
_ afford a conſiderable portion of ammoniac, and 
very foetid ucts by the action of fire. Second, 
they more eaſily and ſpeedily, giving out a 
on by the nitric acid, a much greater quantity of 
_ azotic gas, and laſtly, they contribute PO 
the formation of nitric acid. 
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er abundance than vegetables, viz. azote. Beſides 


theſe circumſtances, in which animal ſubſtances 
differ from vegetable, the former generally contain 
— —— 4 | * : | N A a 


Anode which-is ſo abündant in animal ſub · 


ſtances, is undoubtedly the cauſe of their con · 
creſcibility-and plaſticity. If we ſhould deprive ani - 


mal ſubſtances of their azote, they would be con- 
| Two cou inroduce acts inc v. ſubſtan- 
ut gh n ama ee e ele oh; 
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Ginn „ of unimck, 
and which may be extracted from them without 


altering their nature, may be conſidered as ſo many = 


immediate ee As Aarti of 
| e e rd D n pk 


SOD 2 Dis carl 0 
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| eee ef DER materials, or 
Principles, the ſerum, the craſſumentum, or coa- 
gulable part, and the colouring part, or red glo- 


bules, as they are called. Second, milk, which is 

che leaſt animalized of all the fluids, and conſiſts 
| Kkewiſe of three immediate materials, ſerum, or 
whey, butter, and cheeſe. Third, che bile, which 


is a ſaponaceous fluid, conſiſting chiefly of an ani- 
1 combined with fas. 3 
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animals may likemiſe be date ie 
Ne aber or principal genera; Firſt, Albu+ 

men. Second, Gelatin. Thind, Fibrin, or. Fi- 
brous matter. three ſubſtances in à ſtate of 


 concretion und Combination, dem dll the: ſolids. of 


animals, and are ſeparable from each other by an 
eaſy analyſis. N , e eee 
ee e e e _ 
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By 8 maids we deprive: acids. 
3 ²˙ n oor”. v rol 
_ reſembling vegetables; the muſcular fibre exclud · 
ed from the contact of the air, but particularly if in 


contact with water, parts with its azote, and is con- 
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| When vegetables and animals are deprived. of 
155 movements are excited in them which deſtroy = 
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in vegetables, the product of fermentation is a ſpi- 


rituous, or vinous liquor; when mucilage id pre- 
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bee 


- ſhbuld/prove moſt abundant, the fermentation will 


be of the putreſactive kind. Hence it is evident 
„ ee eee eee e | 


ence all the diffrent kinds of fermentation.” 
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5 comes dechmpolet ins oxygen-combines with the | 
carbon of the vegetable, forming carbonic acid, 

which is diſengaged in large quantity during fer- 
mentation ; ar the ſame time, the hydrogen of the 


water, uniting with the mucilage, forms alkohol, 
of the ſarcharine matter, together with extractive and 
colouring” matter, is called wine. The alkohol may 
den in a liquid ſtate, combined with a ſmall quan- 
of its carbon, che nearer it approaches to the ſtats 


of hydrogen gas. Ether ſeems to be hydrogen; 


combined with much leſs carbon. It is converti- 
ble into gas with a gentle beat, eres 
is © 
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| movement). which contributes to reduce vegetable 
compounds to more ſimple ſtates of-compoſition.” | 
Aſter vegetables have paſſed through this ſtate; + 
_ circumſtances, leads to- the decompoſition” of the 
laſt principle, the gluten, which terminates in vo- 
_ latalizing moſt of their printiples in the form of gas; 
' after this, nothing remains but 'a brown»or black 
 refiduvm, called mould, compoſed'of carbon, ſome” | 
2 To erer e per Ege AL TY WS; 
"When ada bbs, A e n r 
Bare to the air, their component parts ſaon 
their principles, which have a tendency ta unite 
two and two together. In the union of hydrogen 
and azote, we perceive the formation of ammoniac, 
the evolution of carbonic/ acid. Nitric acid ae | 
from the union of oxygen and azote. A quantity 
1 of hydrogen is extricated in che form of gas, carry» ?- 
ing off with it ſulphur and phoſphorus,, which 
cauſes. the difagreeable ſmell that attends animal 
putrefaction ; nothing now remains but a portion of 
carbon, mixed r 
one. "BY? | 


» Ys 


Hence 


5 _ LECTURE XXVL 151 
Hence we ſee; that by the proceſſes of fermen- | 
tation and putrefaction, complex bodies are con- 
verted into ſubſtances leſs compound; and bt 
nature reſtores, in he new... combinatians that are 
formed, the principles ſhe had borrowed from the 
atmoſphere for the formation of animals and vege- 
tables; and thus ſhe accompliſhes the perpetual 
circle of compoſitions” arid "decompoſitions, which 
demonſtrates her fecundity, - while it announces 
equal grandeur and ſimplicity i in her operations. 
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FaoM the. analyſis of vegetables ſubſtances it 


appears, that they are compoſed chiefly of three 
Principles, carbon, hydrogen, and oxygen ; the 


whole of the woody fibre conſiſts of carbon, the 
other parts of the vegetable conſiſt of modiſications 
of theſe three principles, ſo that carbon is the prin- 
ciple which nn een 
N 4 * 


e ee n 0 


caſed, if they receive either too little or too much 


nouriſhment, eee eee eee 
W | 


1. To fupply plants with proper 88 


| 2. e 


L nouriſhment-to plants in proper quantity; Nn 
{aming tin SUrngsr M- 11 10 eν gon” 
- From the decompoſition of water, plants gain 
their hydrogen, and in thencaſe where they ate not 
ſupplied with carbon directly in the form of ma- 


carbonic acid, it is evident that thay muſt decom- 
poſe that acid, and apply the carbon to the forma 
tion of the woody fibre. As much of the oxygen 
remainder is perſpired. by che plant in che form c 
men Un r 
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There is, no doubt then 3 ob 
tain carbon by che decompoſition of the carbonic | 
dom contains a ſufficient quantity of that gas to 
make vegetables grow vigorouſly and luxuriantiy. 
In grounds however, where vegetables are not car- 

ned, off to decay, their relicks afford a 
ſufficigut quantity of .carboa for the nouriſhment o 
the future vegetable; but if che crops be taken off, 
. . this 


a 


—— o_ nad 
, " — freſh quantity: 
NERD of all n 
have decayed er undergone: a.fmothered-»corbuſ<: | 
budieezchiepce: beende ene d 
mal bodies that have undergont putrefaction, 1 
is the true baſm of their nutritive powers, as manures. 
Carbon! however cannot produce its beneficial effocto 


both animal and vegetable putrefaction is acc]. 
panied by that of oxygenation, forming carbonie 
acid, which is eagerly diſſol ved in water and abſorbed 
by plants. But all vegetables aſter death, even before 
puueſaction, unite with a quantity of oxygen, though 
not ſufficient to convert them into carbonic acid; 
and in this ſtare they ſorm entcellent manures, for 


ber uben ſpread} upon che ſurfate of che gieund. 
chey are by'the dien ef air and wat; seed 
imeatonie ds. lp ss ole 
. 299 o Sten; 
ebe eee eee ee 
rinuance of wegetable matter on che fürfzbe ef ce 
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Having 


unleſs it he ſoluble in watet, for" in no other ſtate 
can it be abſorbed by the plant · The proceſs ot 


though they are then in a great meaſure inſohuble, a; Ty 
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| ternative of being either parched up by heat, or de- 
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and that if they be ſupplied with water and\carbon, 


and empoſecl 40 che inſluence of light, which affifts 


in the decompoſition of the water and carbonic acid, 
chey will grow and live, 1 ſhall, nent dhe a ſhort | 
view of the nature of ſoils, or the mixture of the 
F 
ditive principles to vegetables. Sasel ri N 
i wr e de e 1b ATION; 13606 $51 4841} 
9 
| gilaceous earth, which do not afford any nouriſn- 
ment to the vegetable, but when mixed in proper 
proportions, they. retain and tranſmit} the nouriſu- 
ment as it is wanted ; without ſuch. a precaution, 

plants would have been expoſed to the dreadful al- 


luged with water. The ſame ſoil, or mixture of 
fimple earths, will not however ſuit every plant, but 
ought to be varied according as a plant has need of 
à more or leſs quantity of water, and according as 
VC 
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following; properties, Firſt, it ſhould be of ſuch a 
_ confiſtence as to afford a firm mechanical rages 
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nnn eee extend wich enſe td s 
Third; it mould be enabled to 
degtee of humidity to ſupply th 


diſtance. 


— 


demuncis of the pla,jjt „5 
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An otder to obtain theſe-propettics; it is neceſſa- 
ry that the elementary earths ſhould be mixed toge- 
ther in proper proportion, for none of them is alone 
poſſeſſed of the qualities | required. + Henes like- 

wile: we ſee the neceffity of being acquainted with 
the chemical properties of & ſoil, before we cn a- 

meliotute it by tillage. The method of analyring 
different ſoils is particularly pointed out in the lec- 


ture. In aſcettaining the proportions of the ſim- 
| ple earihs, in order to fortn the moſt fertile fil re- 
gard muft however be bad to the quantity of iin 


| which fills; bor it b evident; that ihere che H 0, 


Vuations to the fatm err 
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' M. Tillet has ſhown, that the a 6 
for wheat, in litt vountties, where u modente qun- 
air etui falt b cmpelrd of f of angil;5:0f fins, 


and 3 Of cler eart d 


rain is great, the ſoil ought to be ſuch as not to be 
very retentive of moiſture, and the "contrary. 
nes HERO 


As 


. hay "ths Acid! When 
te carbon is iexhauſted, the iron again oxydares, 


ern TT TI. ui 
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paſs unnoticed, as it ſeems to promote the ſolution of 
carbons. 0 ne e in the Pe awoxyd, 


and is then in a condition to act as before, on freſh 
carbon which is ſpread on the ground. Paring and 


- burning ought to be practiſed with judgment, for 
thing exhauſts: the ſoil ſo quickly as this operation. 


Some lands may however be benefited by it, ſuch 


; as peaty grounds, or ſoils covered with a ſward of 
_ unprofitable herbage, and containing a ſuperabun- 


dance of vegetable matter. The combuſtion ſhould 


| be conducted in as flow and ſmothered a manner as 


poffible, Ot IR Ine 


. 


Weleda gypſum, or Calphar of lime, 


is employed as a manure, but is not much uſed in : 
this iſland; it ſeems to act more as a ſeptic, in 


| promoting the deſtruction of vegetable matters, 
and conſequently the ſolubility of carbon, than as 
affording any nouriſhment to vegetables ; and hence 
it is not ploughed in like other manures, but only 


ſtrewed upon the land, and generally in the month _ 


of February, to convert the old graſs quickly into 
carbon, that it may nouriſh the young. | Ir 
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bleaching cottons and linens, and the common 


modes of bleaching woollens and filks, which are 
well Known! The greateft improvement that has 


been Walle iin bleaching” is chat by N. Bettholler, 
"by mens of the ted tnuriatie acid. 


0 28,1209) e ul S0 N 15254; 


Scheele uns the firſt who introduced this acid to 


our acquaimance, and obſerved the effects which 
it produces on the col ouring parts of vegetables; 
but it was Berthollet who" firſt thbught of applying 
pe e of bleaching. 


bios air %0 go 997 Us7 H eon NN 


1 that the oxygenated muriatic 
Teich gas, procured by diſtilling muriatie acid from 
manganeſe? poſſeffecl bur little ſolubility in water; 

but —— that it may eaſily be diſ- 
mans * eee. V8 Fs 
Y If 
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do be bleached, but he ſoon found, that though he 
ſuccesded in bleaching his cloth without injuring 


n. The yellow colouring matters. uſually 
reſiſt the moſt ſtrongly, but at length they all diſ- 


| appear, and when the oxygenated muriatic acid} has | 


Seed its whole action, it & found. reduced to the 
| | Hence it appears, 
abar-the colouring. matters have, deprived. it of its 
0xygen,, and have, by. this; combination. acquired 


' ac of producing coloun. Prom this it was. not 


unnatural to eohclude that this liquor, might pro- 


duce the ſame effect upon, thoſe ſubſtances, which 
&ployr cotton and linen, and which, it is 
wel, of the arr of bleaching c destroy. & 1 100 
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| tried the effects of this acid, 
| PE ee 


i yet it became yellow by keeping; his .refleQi- 
22 „ 


the 


: thoſe which molt efieQually refit the power of this 
agent, but 'have.. nevertheleſs. ſuffered conſiderable 
_ alteration. 


the. buſi- 
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e oft cn din ds bleach Gad 
will nor bleack.it for ĩt only combines the colour- 


ing matters with oxygen, which renders them ſolu- 


ble in alkaline. lixivia; the oxygenated muriatic a - 


cid, by imparting its oxygen, produces the ſame 


effect in a few hours, which is produced by ex- 
poſure to the air for a very long time; he therefore 
tried alternately the immerſion in oxygenated muri- 
atic acid and alkaline lixivia, and ſucceeded perfect - 
ly in producing a permanent white. This mode of 


is undoubtedly a very great improvement. Cloths + 


which required a long time to bleach them, may be 

now completely finiſhed in 4 few days; the new 
mode of bleaching may be carried on in winter 
nearly as well as in ſummer, and thoſe fertile mea- 
dows, which during the fineſt and moſt productive 
part of the year are covered with cloth, may be 


N to nenne. 


The oxygenated muriatic acid was at hams 
cured by diſtilling the muriatic acid from manga- 
neſe in Woulfe's apparatus; but as ſoon as M. 


Berthollet had reaſon to hope that the proceſs might 
; M | be 


1162 LcrunR XVII. 
be executed in the large way; he endeavoured. to 


_ diminiſh» the price of the liquor, by decompoſing 


muriat of ſoda, or common ſalt, in the ſame opera- 
tion which ſerved to form the liquor; which he did, 


by mixing together in the retort, common ſalt, and 


the black oxyd of manganeſe, and pouring upon 
the mixture diluted ſulphuric acid, which expels 
the muriatic acid from the ſoda in the form of gas, 
which gas attracting oxygen from the manganeſe, 
comes over, and is diſſolved by the water in the re- 
ceiver. The proportions directed by Betthollet 
are fix parts of powdered oxyd of manganeſe, fix- 
teen of ſea ſalt, and twelve of concentrated ſulphu- 


ric acid, diluted with an equal quantity of water. In 
order to judge of the ſtrength of the oxygenated 


muriatic acid, a ſolution of indigo in the ſulphuric 
acid may be uſed. Mr. Watt recommends for the 
ſame purpole, a ſolution of cochineal in water. 


The apparatus for procuring the oxygenated 


muriatic acid, has been much improved. by differ- 
ent bleachers and chemiſts, and is now very conve- 
nient. The moſt approved machines for this pur- 
poſe are deſcribed in the lecture. 
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| whether civilized or ſavage. 


DYING is the art of tinging Cloth, ſtuff, or other 


matters, with a permanent colour, which penetrates 
its ſubſtance. It is an art of very great antiquity, 
and is more or leſs practiſed in almoſt all nations, | 


| 


The moſt remarkable general fact in the art of 
dying, conſiſts in the different degrees of facility 
with which animal and vegetable ſubſtances attract 
and retain colouring matter ; or the degree of faci- 


lity with which the dyer can * with any 


intended colour. 


The ſubſtances to be FN on by the dyer, 
are animal or vegetable, of which the former are 


much more eaſily dyed than the latter, and this 


ſeems 


„„ | LECTURE XXIX.- 


ſrems chiefly to > depend on the difference of their 
' conftituent parts. The chief chemical difference 
between animal and vegetable ſubſtances, is, that 
the former contain only a ſmall portion of carbon, 
which is the moſt fixed elementary ſubſtance, and 
a large quantity of hydrogen and azote, both of 
which are very volatile ; while vegetables contain a 
very large portion of carbon, leſs hydrogen, and in 
general no azote ; and as the azote and hydrogen rea- 
dily aſſume an elaſtic form, of which carbon is inca- 
pable ; the wool, hair, and ſilk, in which theſe ſub- 
ſtances abound, have leſs adhefion between their 
conſtituent parts, than what exiſts between thoſe of 
cotton, linen, &c. and are therefore more ſtrongly 
diſpoſed than the latter to combine with other ſub- 
ſtances, when heated and brought i into contact with 
them ; and it is probably in conſequence of this dil- 
poſition, that wool, hairs, and filk, manifeſt ſtrong- 
er affinities or attractions for colouring matters, than 
cotton and linen; it being well known to dyers, 
that cotton and linen will neither of them receive 
any colour by the ſame preparation, or in the ſame 
liquor which dyes wool, or woollen cloth ſcarlet. 
Wool and filk are alſo more readily decompoſed, 
or injured by acids, alkalies, and other chemical 
agents; which ought therefore to be more ſparingly 
uſed in the dying of * than of vegetable 
ſubſtances. Wool 
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Wool is naturally ſo much diſpoſed to combine 
with coloring: matter, that it requires but little 
preparation for the immediate proceſs of dying; 
- but filk muſt firſt be freed from à kind of varniſh 

with which it is covered, by boiling either in pure 
water, or a very weak folution of 'alkali ; it muſt 
then be bleached, by expoſure to the fumes of ſul- 
phur. - Cotton and linen are cleared of their ting+ 
ing matter by boiling them in a ſolution of fixed 
alkali, they are then to be bleached, either by ex- 
poſure to the air and ſolar light on bleach grounds, 
or by immerſion, in the oxygenated muriatic acid. 
The ſtuff being thus bleached, will not only im- 
bibe the colouring matter of the dye more readily; 
but being rendered whiter, is more capable of re- 
flecting the light that falls upon it through the co- 
louring matter, and thus exhibits more brilliant 
Une nne | SY ,: 5203 210 


In general the particles of cotton and linen have 
little attraction for the colouring matters, and there- 
fore could not be dyed but by means of intermedi- 
ate affinity. The ſubſtance to be dyed muſt firſt 
be impregnated with a ſubſtance which has an at- 
traction both for it and for the colouring matter, 
and then when the latter is applied, it will adhere 
CI 6 — 


ſtances 
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ſtances have been called mordants, or baſes ; the 
Ne e ex fer 


y 
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piece of goods, and this be afterwards immerſed in 


the bach, it will receive @ permanent tinge over its 
- Whole ſurface ; but if it be applied only in parts, the 
dye will ſtrixe thoſe parts only. The former pro- 
ceſs conſtitutes the art of dying properly ſo called; 
and the latter the art of printing, ſtaining, or paint- 


In the art of printing, the mordant, or baſe, 


(which generally conſiſts of argil, or iron) is mixed 


with gum, and applied by means of blocks, or 


wooden engravings in relief. The piece is then im- 


merſed in a ſolution of cow's dung, which among 
other effects, ſeems to act by covering thoſe parts 
to which the baſe has not been applied, with a mu- 
cilaginous matter, which renders them leſs capable 


of receiving the dye. The colours are then brought 


out in a bath, filled with ſuitable compoſitions; 
very often a decoction of madder is uſed, and when 
this is the caſe, if an argilaceous baſis has been ap- 
plied, the whole will come out of a red colour. 


With the piece in this ſtate, the printer has only to 
86 himſelf of the difference between a fixed and 
| — 4 
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fugitive colour. He therefore boils the piece in 
bran, or brewer's grains, which take up part of the 


colour, and then the common mode of bleaching 


takes away the remainder from all parts excepting 


- thoſe to which the baſe has been applied, which 


will continue of a permanent red. If the baſe be 
iron, then the part printed will be black, but if it 
be a mixture of argil and iron, the permahent co- 
lour will be putple; and it is evident, that by print- 
ing the ſame piece with theſe baſes, both ſeparate 
and mixed, the three r by 
the bath. ib 


cc 
alumin is mixed with acetite of lead. In this caſe a 
double decompoſition takes place. The ſulphuric 
acid uniting with the lead, forms ſulphat of lead, 
which is precipitated, and thrown away, and the 
acetite of alumin being formed of a proper conſiſ- 
tence by means of ſtarch, or gum, is applied by the 
blocks ; the piece is chen expoſed to a ſufficient 
bart d oft, the acetous acid. 


The: len dn u e bene of d 
and the acetous acid is likewiſe driven off by 
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ſome produce durable colours, which cannot be 


diſcharged either by expoſure to the air, or by waſh- 


ing with ſoap, others, though they will ſtand the 


action of ſoap, cannot reſiſt that of the air. The 
moſt permanent. dyes we have, are cochineal and 


gum lac for fine reds and ſcarlets ; indigo and 


. woad for blue; and theſe laſt when mixed with 


different proportions of the others, for purples and 


| violets; weld, and ſome vegetables, for yellows; 


and madder for coarſe reds, purples, and blacks. — 
The fading colours are much more numerous ; in 
this claſs are included log-wood, brazil-wood, 
peach-wood, woot COR, ably 


| eee 
piment, or ſugar, it then becomes ſoluble in the 
bath ; but the ſubſtance dyed by it comes out of a 
green colour, which ſoon changes to a blue by the 
abſorption of oxygen from the atmoſphere, Sul - 
phat of indigo dyes the ſaxon blue, and the quer- 
citron bark is now much uſed in dying and 
printing. 


e att des 
chemiſtry as dying, yet its principles are by no 
means well eſtabliſhed ; neither are the facts con- 

nected 
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LECTURE XXX. © 


* 


- 


IN the inveſtigation and analyſis of mineral waters, 
the ſenſible qualities are firſt to be carefully obſery- 
ed; theſe are by no means circumſtances of indif- 
ference ; for they will ſerve to indicate the proceſſes 
we are to uſe, and fave much trouble. The phy- 
fical properties, ſuch as ſpecific gravity, tempera- 
ture, &c. ought then to be well aſcertained. When 
theſe circumſtances have been obſerved, we muſt 
examine the water by chemical teſts, or precipi- 

tants. | G34 


In order to aſcertain whether the water contains 
any iron, a little tincture of galls, or pruſſiat of pot- 
aſn muſt be dropped into ſome of it, and if a purple 
or blue colour be produced, we may be aſſured 
that it does contain iron. The next object is to aſcer- 
tain whether this metal be ſuſpended by the carbonic 

| acid, 
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acid, or by ſome of the more fixed acids; which 
may be done by boiling it for a ſhort time, and then 
- exainining it by the ſame teſts, If it ſtill changes 
IRIS WERE CEL 
J 

The ceefrare” Hen acid may be aſcer- 
tained by tincture of turnſole. This teſt likewiſe 
diſcovers the preſence of any other acid, and it may 
be determined whether it be the carbonic or any 
other acid. n 


3 


eee is 
ations ee ee e e 0 
kalies, the former of which turn it red, and the 
latter green. Paper on which characters have been 
written with a ſolution of acetite of lead, is a teſt of 
the preſence of ſulphurated hydrogen gas. The pre- 
ſence of the ſulphuric acid is aſcertained by muriat of 
barytes ; that of lime by the oxalic acid ; and of 
alkalies by the aqueous infuſion of brazil wood. 


By means of theſe precipitants, varied in a pro- 
per manner, we ſhall be enabled to form a judg- 
ment of the nature of the contents of a mineral 
water, which will greatly facilitate the analyſis, and 
prevent many unneceſſary trials. 


The 


which theſe waters contain. Theſe gaſes may be 
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The next thing to be depes is e 
o 


beſt procured from the waters by means of a fimple 
machine, deſcribed in an eſſay which I publiſhed 
on the Creſcent water at Harrogate.  Wheti the 
quantity of gas procured has been accurately mea- 
furl, the direc kinds iſt be parted bes 


When carbonic acid a azotic gas are . 
together, if they be agitated over water, that fluid 
will abſorb the former, but not the latter, ſo that 
the quantities of each may be aſcertained. When 
the water contains carbonic acid, ſulphurated, hy- 
drogen, and azotic gas, the bulk of the whole muſt 
firſt be aſcertained. - Some freſhwater is then to be 
put into the machine, and a quantity of quick- 
hme added to it, which will abſorb the carbonic 
acid gas, and its quantity may be aſcertained, by 
ſubtracting the remainder procured by the machine, 
from the whole quantity at firſt procured. What 
remains is a mixture of ſulphurated hydrogen: and 
azotic. gas, the former of which may be ſeparated 
from the latter by agitation over water, and their 
reſpective quantities aſcertained. In the analyſis of 
ſulphureous waters, the ſulphurated hydrogen gas 

ought 
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ought always to be ſeparated. before we evaporate 
them, otherwiſe, . during the evaporation, part of 
the ſulphur depoſited by this gas, on its union with 
che oxygen of the atmoſphere, is converted into 
Yo PG ey Bi df; PREG 
the fa comained in the wane: 17 | 


as ha is 10 evaporate 3 
conſiderable quantity of the water in orderto aſcertain 
the folid content. The water ſhould firſt be made 
to boil gently, that the gaſes may be expelled, 
the matters which they held in ſolution will then 
be precipitated, and may be collected by filtration; 
the remainder of the water muſt then be evaporated 
flowly to dryneſs, and the refiduum collected and 


N 


This reſiduum is then to be put into « phil, 
and alkohol poured over it to the height of an inch ; 
it muſt be well ſhaken, and after ſtanding a few 
hours, muſt be filtered. The alkohol diffolves the 
diliqueſcent ſalts, ſuch as muriat of lime and muri- 
at of magneſia, but will not touch ſuch as are not 
diliqueſcent. To the reſiduum, not ſoluble in the 
alkohol, is to be added eight times its weight of 
cold diſtilled water ; the mixture muſt be ſhaken, 

and 


Wen © LECTURE xxx. 


apts few hours, muſt be filtered. 
| The rifiduum muſt next be boiled for half an hour, 
in 500 times its weight of diſtilled water, and after- 
wards filtered. remains is now inſoluble ei- 
ther in alkohol or water, and generally conſiſts of - - 
argilaceous or filicious earths, which may be eafily 
ſeparated from each other, and their quantities aſ- 
 certained. The ſolution made by boiling in diſtilled 
water, contains chiefly ſulphat of lime, the quanti- 
ty of which may eaſily be aſcertained by evapora- 


Me muſt next examine the ſpirituous ſolution, 
which, as was before obſerved, contains in general 
muriat of lime, and muriat of magneſia; this ſolu- 
tion muſt be evaporated to dryneſs, and weighed. 
Diluted ſulphuric acid is then to be poured on 
the falt, which will not only ſhow the preſence 
of the muriatic acid, by the white fumes diſen- 
gaged, but will unite with the lime and mag- 
nefia, forming ſulphats with theſe earths, the latter 
of which is ſoluble, but the former poſſeſſes very lit- 
tle ſolubility ; in conſequence of which they can 
be eaſily ſeparated, and the quantities of muriat of 
lime and muriat of magneſia eafily aſcertained, 
when the quantities of ſulphat of lime and 9 
are known. 


The 


The ſolution made in cold diſtilled water is next 
which will enable us, with the affiſtance of proper 
- teſts, to aſcertain both the "rang 
e nin wes: | IE. 


| When a water has been thusanalyzed, we maß 
next confirm our analytical proof by ſyntheſis, and 
if we can produce a water perfectly fimilat to the 
er ates a 
r N . 


e e 
the ſulphuric, carbonic, or any other acid in conſi- 
derable quantity, it is much leſs fit for obtaining ex- 
tracts from ſolid ſubſtances, for brewing, diſtilling, 
preparing decoctions of coffee, or infuſions of tea, 
and many other uſes than pure water, and is uſually 
denominated hard. Such water is likewiſe more or 
leſs unfit for waſhing linen, partly becauſe it will not 
eaſily diſſolve the greaſy matters, but chiefly becauſe 
it decompoſes ſoap. For theſe reaſons hard waters 
are totally uſeleſs in bleaching, and are un for 
boiling peas, beans, and other pulſe. | 


The lime in hard waters is 1 
by the 1 and carbonic acids. Oxalic acid 
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e by Coli. which ftives off is. 
- ©  Grbonic acid; and the carbonat of lime fuſpehded 
by it will be precipuated ; but chen it is cauſed by 
ſulphat of ſime, a fixed alkali- muſt be added, 

1 a ſolution of common potaſh may be poured into a 
given quantity of the water as long as it occaſions 
any turbidneſs, and after the precipitate has ſubſi- 
_ ded, we may ſtill try whether the alkali will preci> 
. pirate any more lime: in this way we may deter- 
„ mine the quantity of alkaline ſalt wicht a, Fw§ n 
quantity of water requires for its correction; and 
E Pen ond this is) done we can put the proper quang—- 
tity of the ſalt into the water, let it ſtand a few 


— 


e 


bout, chen decant the liquor: from the ſediment, = 
" _ and it will ber fit for waſhing, or any common pur 


8 | them in cont with powdered reel. which may | 
* be-cafily done at ſea, and will render/thermperfectly 2 
7 7 fn if the inſides of the water caſks Mr 


5 _ harred way will preſerve the water fern for 
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